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[ABSTRACTl 
[OBJECT] 

To provide coinjounds with excellent interferon inductivity. 
[SOLUTION MEANS] 

A 1- (substituted aryl)allcyl-lH-imidazo[4,5-cJquinoline-4- 
amine derivative represented by general formula (I) : 




(I) 



wherein R* is a group COR% SO^V, NR"r", etc., r' and r' are 
hydrogen atoms or alJcyl groups; R* is a hydrogen atom, al]cyl 
group, etc.; r' is a hydrogen atom or alkyl group; R* is a 
hydrogen atom, alkyl group, etc.;^R' is a hydroxyl group, allcyl 
group or alkoxy group; R* and R* are hydrogen atoms or alkyl 
groups; r" is a hydrogen atom, aDcyl group, etc.; r" is a 
hydrogen atom, alkyl group, alJcanesulfonyl group, etc.; m is 0-1^ 
n is eui integer of 1-3; X is an alkylene chain or the carbon 
chain represented, by CH=CH; Y is a sulfur atom or the carbon 
chain represented by CH=CH; and the bonds shown by solid lines 
and dotted lines represent single bonds or double bonds, 
or a pharmacologically acceptable salt thereof. 
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(ZLAIMS 

1. A 1- (substituted aryl)al)cyl.lH-iittidazopyridine-4-aiiiine 
derivative represented by the following general formula (I) : 




wherein is a group represented by C0R\ SO^'r\ CONR'r', NR"r" 
or C(r")=NOH, or a hydroxyl group or cyano group; r' and r' are 
the same or different and represent hydrogen atoms or lower 
alkyl groups; R* represents a hydrogen atom or a linear or 
branched alkyl group of 1-10 carbon atoms which may be 
substituted with one or more hydroxyl groups, lower alkoxy 
groups, cyclic alkyl groups or halogen atoms; R* represents a 
hydrogen atom or lower alkyl group; R* represents a hydrogen atom, 
lower alkyl group, lower alkoxy group or halogen atom; 
represents a hydroxyl group, lower alkyl group or lower alkoxy 
group; R* and R* are the same or different and represent hydrogen 
atoms or lower alkyl groups; r" represents a hydrogen atom, 
lower alkyl group or benzyl group; r" represents a hydrogen atom, 
lower alkyl group, benzyl '^roup, lower alkanesulfonyl group, 
lower alkanoyl group, substituted or unsubstituted carbamoyl 
group, substituted or unsubstituted thiocarbamoyl group or 
substituted or unsubstituted benzenesulfonyl group; r" 
represents a hydrogen atom or lower alkyl group; m represents an 
integer of 0-1, n represents an integer of 1-3; X represents an 
alkylene chain of 1-3 carbon atoms or the carbon chain 
represented by CH=CH; Y represents a sulfur atom or the carbon 
chain represented by CH=CH; and the bonds shown by solid lines 
and dotted lines are single bonds or double bonds, 
or a pharmacologically acceptable salt thereof. 

DETAILED DESCRIPTION OF THE INVENTION 
TRChnirnl Field of thf> Try^^ryf^rsr. 

The present invention relates to a novel 1- (sxibstituted 
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aryl}alkyl-lH-ijidda2opyridine-4-amine derivative or 
pharmacologically acceptable salt thereof, which induces 
biosynthesis of interferon and is useful as an antiviral agent 
or anticancer drug. 
Prior ftrr 

Con^jounds with a lH-iiiiidazopyridine-4 -amine skeleton have 
been disclosed, . such as the confounds with anti-viral action 
mentioned in Japanese Unexamined Patent Publication No. 60- 
123488, including 1-isobutyl-lH-imidazo [4, 5-c]quinoline-4-amine 
(common name: imiquimod) and l-(2-phenylethyl)^lH-imidazo[4,5- 
c]quinoline-4-amine, but absolutely no lH-imidazopyridine-4- 
amine derivatives have hitherto been known having substituents 
with functional groups such as sulfamoyl, carbamoyl, amino, 
amido, sulfonamide, cyano, carboxyl, ureido, thioureido, 
hydroxyiminomethyl or hydroxyl groups on the aromatic ring of 
the primary arylalkyl group, such as according to the present 
invention. 

Problems to be Solved hv th^ TnvOTh^o^ 

The aforementioned imiquimod is known to have interferon 
biosynthesis-inducing action as described in Journal of 
Interferon Research, Vol.14, p. 81 (1994) and elsewhere, while 
compounds with similar action are also known, such as 2-amino-5- 
bromo-6-phenyl-4(3H)-pyriiRidinone (common name: bropirimine) 
[Journal of Medicinal Chemistry, , Vol. 23, p. 237 (1980)1 and 2,7- 
bis[2- (diethylamino)ethoxy]-9H-fluoren-9-one (common name: 
tilorone) (The Merck Index, 12th Edition, 9581); however, as of 
the time of this writing it cannot be said that their activities 
are sufficient. 

It is an object of the present invention to provide novel 
conpounds with, excellent interferon inductivity which are useful 
for diseases caused by viruses, such as rhexunatoid arthritis, 
warts, hepatitis B, hepatitis C, etc. and for cancer and other 
neoplastic diseases. 
Means for Solving th^ Pt-oM 

As a result of diligent research aimed at achieving the 
object described above, the present inventors have completed the 
present invention upon the finding that novel 1- (substituted 
aryl)alkyl-lH-imida2opyridine-4-amine derivatives having 
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•substituents with functional groups such as sulfamoyl. carbamoyl 
amino, amido. sulfonamide, cyano, carboxyl, ureido. thioureldo 
hydroxyiminomethyl or hydroxyl groups on the aromatic ring of ' 
the primary arylalkyl group, and pharmacologically acceptable 
salts thereof, have excellent interferon inductivity. 

In other words, the present invention relates to 1- 
(substituted aryl)alkyl.iH-iaidazopyridlne-4-ainine derivatives 
represented hy the following general formula (I) : 




(I) 



wherein is a group represented by COR', SO^V, CONR'r*, NR"r" 
or C{r")=N0H, or a hydroxyl group or cyano 'group; R* and r' are 
the same or different and represent hydrogen atoms or lower 
alkyl groups; R* represents a hydrogen atom or a linear or 
branched alkyl group of 1-10 carbon atoms which may be 
substituted with one or more hydroxyl groups, lower alJeoxy 
groups, cyclic alkyl groups or halogen atoms; R» represents a 
hydrogen atom or lower alkyl group; r' represents a hydrogen atom, 
lower alkyl group, lower 'alkoxy group or halogen atom; r' 
represents a hydroxyl group, low^r alkyl group or lower alkoxy 
group; R' and R* are the same or different and represent hydrogen 
atoms or lower alkyl groups; r" represents. a hydrogen atom, 
lower alkyl group or benzyl group; r" represents a hydrogen atom, 
lower alkyl group, benzyl group, lower alkanesulfonyl group, 
lower alkanoyl group, substituted or unsubstituted carbamoyl 
group, substituted or unsubstituted thiocarbamoyl group or 
substituted or unsubstituted benzenesulfonyl group; r" 
represents a hydrogen atom or lower alkyl group; m represents an 
integer of 0-1. n represents an integer of 1-3; X represents an 
alkylene chain of 1-3 carbon atoms or the carbon chain 
represented by CH=CH; Y represents a sulfur atom or the carbon 
chain represented by CH=CH; and the bonds shown by solid lines 
and dotted lines are single bonds or double bonds, 
and pharmacologically acceptable salts thereof. 
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» [Preferred Mode of the Invent! n] 

As exaii5>les of lower allcyl groups represented by R*, r' r» 
p' D* t»* «*• »u . . ' ' 

«.«,K,ir,R,R orR in general formula (I) above there 

may be mentioned methyl, ethyl, n-propyl, isopropyl, n-butyl. 
isobutyl. sec-butyl, tert-butyl, etc., as exanples of linear or 
branched alkyl groups of 1-10 carbon atoms represented by R* 
there may be mentioned methyl, ethyl, n-propyl, isopropyl, n- 
butyl. isobutyl, sec-butyl, tert-butyl, n-pentyl. isopentyl, 
neopentyl. n-hexyl, n-heptyl, n-octyl, ri-nonyl, n-decyl, etc., 
as examples of lower alkoxy groups which may be substituted on 
these alkyl groups there may be mentioned methoxy, ethoxy, n- 
propoxy, isopropo3?y, n-buto3«y, Isobutoxy, sec-butoxy, tert- 
butoxy, etc., as examples of cyclic alkyl groups which may be 
substituted on these alkyl groups there may be mentioned 
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, 
etc., and as exan^les of halogen atoms which may be substituted 
on these alJcyl groups there may be mentioned fluorine, chlorine, 
bromine and iodine. As exanqples of lower alkoxy groups 
represented by r' and r' there may be mentioned methoxy, ethoxy, 
n-propoxy, isopropoxy, n-butoxy, isobutoxy, sec-butoxy, tert- 
butoxy, etc., and as exanules of halogen atoms represented by R* 
there may be mentioned fluorine, chlorine, bromine and iodine. 
As lower alkanesulfonyl groiqps represented by r" there may be 
mentioned methanesulfonyl, propapesulfonyl, butanesulfonyl, etc., 
and as lower alkanoyl groups represented by r" there may be 
mentioned acetyl, propionyl, butyryl, etc. As examples of 
substituents on the substituted or unsubstituted carbamoyl group, 
substituted or unsubstituted thiocarbamoyl group or substituted 
or unsubstituted hienzenesulfonyl group represented by r" there 
may be mentioned lower alkyl groups, lower alkoxy groups , 
halogen atoms, etc. 

The con^jounds represented by general formula (I) above 
according to the invention may be converted to pharmacologically 
acceptable salts, and the bases may also be dissociated from the 
produced salts, depending on the need. 

As examples of pharmacologically acceptable salts of the 
compounds represented by general formula (I) above according to 
the invention there may be mentioned acid addition salts, as 
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well as mineral acid .salts of hydrochloric acid, hydrobromic 
acid, hydroiodic acid, nitric acid, sulfuric acid, phosphoric 
acid, etc. and organic acid salts of acetic acid, nialeic acid, 
fumaric acid, citric acid, oxalic acid, malic acid, 
methanesulfonic acid, p-toluenesulfonic acid, mandelic acid, 10- 
camphor sulfonic acid, tartaric acid, etc. 

Optical isomers may be present for compounds with asymmetric 
carbons among the congpounds represented by general formula (I) 
above according to the invention, and these optically active 
species and their mixtures are also encompassed by the present 
invention, 

Also, the confounds represented by general formula (I) above 
according to the invention and their pharmacologically 
acceptable salts may exist in any desired crystalline form 
depending on the production conditions or they may exist as any 
desired hydrates, and these crystalline forms and hydrates, as 
well as mixtures thereof, are also encompassed by the present 
invention. 

As preferred modes of the 1- (substituted aryl)alkyl-lH- 
imida2opyridine-4-amine derivatives of the invention there may 
be mentioned the compounds mentioned in the examples provided 
below, as well as the following compounds and their 
pharmacologically acceptable salts, with the understanding that 
the invention is not limited to these. 

(1) 1- [2- [4- {l-aminoethyl)phenyl] ethyl] -IH-imidazo [4 , 5- 
c] quinoline-4 -amine 

(2) l-[2-[4-(l -aminoe thyl ) phenyl ] ethyl ] -2 -me thyl- IH-imidazo [4,5- 
c]quinoline-4-amihe 

(3) l-[2-[4-(l-aminoethyl)phenyl)ethyl]-2-ethyl-lH-imidazo[4,5- 
c J quinoline-4-amine 

(4) l-[2-[4-( 1-aminoe thyl ) phenyl ] ethyl ) -2 -n-propyl -IH- 
imidazo [4 , 5-c] quinoline-4 -amine 

( 5 ) 1 - 1 2 - [ 4 - ( 1-aminoe thyl } phenyl ] ethyl ] -2 -n-butyl -IH- 
imidazo [4, 5-c]quinoline-4-amine 

(6) l-[2-t4-( 1 -aminoe thyl ) phenyl ] ethyl J -2 -cyclopropylme thyl-lH- 
imidazo [ 4 , 5-c] quinoline-4-amine 

(7) l-[2-[4-(l -aminoe thyl ) phenyl ] ethyl ] -2 -e thoxymethyl -IH- 
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oinidazo [4 , 5-c) quiiioline-4 -amine 

(8) l-t2-I4-(l-aminoethyl)phenyl]etliyl]-6,7,8,9-tetrahydr -IH- 
imidazo t4 , 5-c] quinollne-4 -amine 

(9 ) 1- (2 - (4- (l-aminoethyl)phenyl] ethyl] -6r 7, 8, 9-tetrahydro-2- 
methyl-lH-imidaro [4 , 5-c] quinoline-4-amine 

(10) 1-12- [4- (l-aminoethyl)phenyl] ethyl] -2-ethyl-6, 7,8,9- 
tetrahydro-lH-imidazo [ 4 , 5-c] quinoline-4 -amine 

(11) l-t2-[4-(l-aminoethyl)phenyllethyl]76,7,8,9-tetrahydro-2-n 
propyl -IH-imidazo [4 , S-c] quinoline-4 -amine 

(12) l-[2-[4-(l-aminoethyl)phenyl]etlvl]-2-n-btltyl-6,7,8,9- 
tetrahydro-lH-imidazo [4 , 5-c] quinoline-4-amine 

(13 ) 1- [2- [4- (l-aminoethyl)phenyl] ethyl] -2-cyclopropylmethyl- 
6,7,8, 9-tetrahydro-lH-imida2o [4 , 5-c] quin9line-4-amine 

(14) 1- [2- [4- (1-aminoethyl) phenyl] ethyl] -2-etho3jymethyl-6, 7, 8, 9 
tetrahydro-lH-imidazo [4 , 5-c] quinoline-4 -amine 

(15) l-[2-[4-(l-aminoethyl)phenyl]ethyl]-l,6,7,8- 
tetrahydrocyclopenta [b] imidazo [4 , 5-d]i>yridine-4-amine 

(16) l-[2-[4 - (1-aminoethyl) phenyl] ethyl] -1,6,7, 8-tetrahydro-2- 
methylcyclopenta [b] imidazo [4 , 5-dlpyridine-4-amine 

(17) l-t2-[4-(l-aminoetlQrl)phenyl]ethyl]-2-ethyl-l,6,7,8- 
tetrahydrocyclopenta [b] imidazo [4 , 5-d]pyridine-4-amine 

(18) l-[2-[4-( 1-aminoethyl ) phenyl ] ethyl ] -1 , 6 , 7 , 8- te trahydro-2 -n 
propylcyclopentalb] imidazo (4 , 5-dfpyridine-4-amine 

(19) l-t2-[4-(l-aminoethyl)phenyl]ethyl]-2-n-butyI-l,6,7,8- 
tetrahydrocyclopenta [b] imidazo [4 , 5-d] pyridine-4-amine 

(20) l-[2-(4-(l - aminoe thyl ) phenyl ] e thy 1 ] - 2 - eye 1 opr opy Ime thy 1 - 
1,6,7, 8-tetrahydrpcyclopenta [b] imidazo [4 , 5-d]pyridine-4-amine 

(21) l-[2-[4-(l-aminoethyl)phenyl]ethyl]-2-ethoxymethyl-l,6,7,8' 
tetrahydrocyclppenta [b] imidazo [4 , 5-d]pyridine-4-amine 

(22) l-[2-t4-{l-aminoethyl)phenyl]ethyl]-l,6,7,8,9,10- 
hexahydrocyclohepta [b] imidazo [4 , 5-d] pyridine-4 -amine 

(23) l-[2-t4-(l-aminoethyl)phenyl]ethyl]-l,6,7,8,9,10-hexahydro- 
2-methylcyclohepta [b] imidazo [4 , 5-d] pyridine-4 -amine 

(24) l-[2-[4-(l-aminoethyl)phenyl]ethyl]-2-ethyl-l,6,7,8,9,10- 
hexahydrocyclohepta tb] imidazo [4, 5-d] pyridine-4 -amine 
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<25) l-[2-[4-(l-aminoetliyl)phenyl]ethylJ-l,6,7,8,9,10-hexahydrQ- 
2-n-propylcyclohepta [b] imidazo [4 , 5-d]pyridine-4 -amine 

(26) l"t2-t4-(l-aminoethyl)phenyl]et:hyll-2-n-butyl-l,6,7,8,9,10- 
hexahydrocyclohepta [b] imidazo [ 4 , 5«d] pyridine-4-aiiiine 

(27 ) 1- [2- (4- ( 1-aminoethyl ) phenyl I ethyl ] -2 -cyclopropylmethyl - 
1.6,7,8,9, 10-hexahydrocyclohepta [b] imidazo [4 , 5-dlpyridine-4- 
amine 

(28) 1- [2- [4- (l-aminoethyl)phenyl Jethyl] 72-ethoxymethyl- 
l , 6 , 7 , 8 , 9 , 10-hexahydrocyclohepta [bj imidazo [4 , 5-d]pyridine-4- 
amine 

(29 ) N- [1- [4- [2- (4-amino-lH-imidazo [4 , 5-cl quinoline-1- 
y 1 } e thyl ] phenyl ] ethyl ] ace tamide 

(30) N-tl-(4-[2-(4-amino-2-methyl-lH-imidazo[4,5-c]quinoline-l- 
yl ) ethyl J phenyl ] ethyl ] ace tamide 

(31) N-[l-[4-[2- (4-amino-2-ethyl-lH- imidazo [4, 5-c] quinoline-1- 
yl) ethyl] phenyl] ethyl] acetamide 

(32) N-[l-[4-t2-(4 -amino-2 -n-propyl - IH- imidazo [ 4 , 5 - c ] quinol ine^ 
l-yl)ethyl]phenyl]ethyl] acetamide 

(33) N-[l-t4-[2-(4 -amino-2 -n-butyl -IH-imidazo [ 4 , 5 -c ] quinoline- 1 - 
yl) ethyl] phenyl] ethyl] acetamide 

(34) N- [1- [4- [2- (4-amino-2-cyclopropylmethyl-lH-inddazot4, 5- 
c] guinoline-l-yl ) ethyl] phenyl] ethyl] acetamide 

(35) N- [1- [4- [2- {4-amino^2-ethoxymethyl-lH-imidazo[4,5- 
c]quinoline-l-yl) ethyl] phenyl] ethyl] acetamide 

(36) N- [1~ (4- [2- (4-amino-6 , 7,8, 9-tetrahydro-lH-imidazo [4,5- 
c ] quinoline-l-yl ) ethyl ] phenyl ] ethyl ] acetamide 

(37 ) N- [1- [4- [2- {4-amino-6, 7 , 8 , 9-tetrahydro-2-methyl-lH- 
imidazo [ 4 , 5 -c J quinoline-l-yl ) ethyl ] phenyl ] ethyl ] acetamide 

(38) N- [1- [4- [2- (4-amino-2-etbyl-6 ,7,8, 9-tetrahydro-lH- 
imidazo (4 , 5-c J guinoline-l-yl) ethyl] phenyl ] ethyl J acetamide 

(39) N- [1- [4- [2- (4-amino-6, 7 , 8, 9-tetrahydro-2-n-propyl-lH- 
imidazo [ 4 , 5 -c ] quinoline-l-yl ) ethyl ] phenyl ] ethyl ] acetamide 

(40) N-[l-(4-[2-(4 -amino-2 -n-butyl -6,7,8,9- 1 e trahydro- IH- 
imidazo ( 4 , 5-c] quinoline-l-yl ) ethyl ] phenyl ] ethyl ] acetamide 

(41) N- [1- [4- [2- (4-amino-2-cyclopropylmethyl-6, 7, 8, 9-tetrahydro- 
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IH-imlcaazo [4 , 5-c] quinoline-l-yl ) ethyl ] phenyl] ethyl ] acetamide 

(42) N-[l-[4-C2-(4-aniino-2-ethoxymethyl-6,7,8,9-tetrahydr -IH- 
imidazo [4 , 5-c] quinoline-l-yl ) ethyl ] phenyl ] ethyl ] acet«anlde 

(43) N- [1- (4- [2- (4-aixiino-l, 6, 7, 8-tetrahydrocyclopenta[b] 
imidazo [4, 5-d]pyridin-l-yl) ethyl]phenyl J ethyl] acetamide 

(44 ) N- [1-14- [2- (4-amino-l, 6,1, 8-tetrahydro-2- 
methylcyclopentalb] imida2o[4, 5-dJpyridin-l-yl) 
ethyl] phenyl] ethyl] acetamide 

(45) N- [1- [4- [2- (4-amino-2-ethyl-l, 6, 7, 8- 

te trahydrocyclopenta [b] imidazo (4 , 5-dlpyridin-l-yl) 
ethyl ] phenyl ] ethyl ] acetamide 

(46) N- [1- (4- [2- (4-amino-l, 6, 7 , 8-tetrahydro-2-n- 
propylcyclopenta [b] imidazo [4 , 5-d]pyridin-l-yl) 
ethyl ] phenyl] ethyl] acetamide 

(47 ) N- [1- [4- [2- (4-amino-2-n-butyl-l ,6,7,8- 
tetrahydrocyclopenta [b] imidazo [4 , 5-d]pyridin-l-yl ) 
e thyl ] phenyl ] ethyl ] acetamide 

(48) N-[l-t4-t2 - (4-amino-2-cycloproi)ylmethyl-l, 6,7,8- 
tetrahydrocyclopenta [b] imiidazo [4 , S-dJpyridin-l-yl) 
ethyl ] phenyl ] ethyl ] acetamide 

(49) N- [1- (4- [2- (4-amino-2-ethoxymethyl-l, 6,7,8- 

m. 

tetrahydrocyclopenta [b] imidazo [4, 5rd]pyridin-l-yl) 
ethyl] phenyl] ethyl] acetamide ' 

(50) N-[l-[4-[2- { 4 -amino- 1, 6 ,7,8,9, 10-hexahydrocyclohepta 
[b] imidazo [4, 5 -d]pyridin-l -yl) ethyl] phenyl ] ethyl] acetamide 

(51) N-[l-[4-[2-(4-amino-l,6,7,8,9,10-hexahydro-2- 
methylcyclohepta (b] imidazo [4 , 5-d]pyridin-l-yl) 
ethyl] phenyl] ethyl] acetamide 

(52) N-[l-t4-t2-(4-amino-2-ethyl-l,6,7,8,9,10- . 
hexahydrocyclohepta [b] imidazo [4 , 5-d]pyridin-l-yl) 
ethyl] phenyl] ethyl] acetamide 

(53 ) N- tl- [4- [2- (4-amino-l ,6,7,8,9, lO-hexahydro-2-n- 
propylcyclohepta [b] imidazo [4 , 5-d]pyridin-l-yl) 
ethyl] phenyl] ethyl] acetamide 

(54) N-ll-t4-[2-(4-amino-2-n-butyl-l,6,7,8,9,10- 
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•hexahydrocyclohepta [b] imidazo [4, 5-d]pyridin-l-yl) 
ethyljphenyljethyl] acetamide 

(55) N-[l-[4-[2-(4-ainino-2-cyclopropylinethyl-l,6,7.8,9,10- 
hexahydrocyclohepta [b] imidazo [4 . 5-dJpyridin-l- 

yl ) ethyl ] phenyl ) ethyl ] 

acetamide 

(56) N-[l-[4-[2-(4-amino-2«ethoxyniethyl-l,6,7,8,9,10- 
hexahydrocyclohepta [b] imidazo [4 , 5-d]pyridin-l.yl) 
ethyl] phenyl] ethyl] acetamide 

(57) l-t2-[4-(aminomethyl)phenyl]ethyl]-lH-imidazot4,5- 
c] quinoline-4 -amine 

(58) 1- [2- [4- (aminomethyl)phenyl] ethyl] -2-methyl.lH-imidazo [4 , 5- 
c] quinoline-4-axiiine 

(59) l-t2-t4-(aminomethyl)phenyl]ethyl]-2-ethyl-lH-imidazo[4.5- 

c] quinoline-4 -amine 

(60) l-[2-[4-( aminome thyl ) phenyl J ethyl ] -2 -n-propyl -IH- 
imidazo [4 , 5-c] quinoline-4-amine 

(61) l-[2-[4-( aminome thyl ) phenyl ] ethyl ] -2 -n-bu tyl - IH- 
imidazo [4 , 5-c] quinoline-4 -amine 

( 62 ) 1- [2- [4- (aminome thyl ) phenyl ] ethyl ] -2-cyclopropylmethyl-lH- 
imidazo [4 , 5-c] quinoline-4-amine 

( 63 ) 1- [2- [ 4- (aminome thyl J phenyl ] ethyl ] -2 -ethoxymethyl-lH- 
imidazo [ 4 , 5-c ] quinoline-4-amine 

( 64 ) 1- [2- [4- (aminomethyl)phenyl] ethyl] -6, 7 , 8, 9-tetrahydro-lH- 
imidazo 14 > 5-c] quinoline-4-amine 

(65) 1- [2- [4- (aminomethyl)phenyl] ethyl]-6, 7, 8, 9-tetrahydro-2- 
methyl-lH-imidazo [ 4 , 5-c J quinoline-4-amine 

(66) l-[2-[4-(aminomethyl)phenyl]ethyl]-2-ethyl-6,7,8,9- 
tetrahydro-lH-imidazo [4 , 5-c] quinoline-4-amine 

( 67 ) 1- [2- [4- (aminomethyl) phenyl ] ethyl] -6 ,7,8, 9-tetrahydro-2-n- 
propyl-lH-imidazo [4 , 5-c] quinoline-4-amine 

(68) l-t2-t4-(aminomethyl)phenyl]ethyl]-2-n-butyl-6,7,8,9- 
tetrahydro-lH-imidazo [4 , 5-c] quinoline-4-amine 

( 69 ) 1- [2- [4- (aminomethyl ) phenyl ] ethyl J -2-cyclopropylmethyl- 
6,7,8, 9-tetrahydro-lH-imidazo [4 , 5-c] quinoline-4 -amine 

(70) 1- t2-[4-(aminomethyl)phenylJethyl]-2-ethoxymethyl-6, 7,8,9- 
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tetrahydro-lH-lmldazo [4 , 5-c J quinoline-4-ainine 

(71) 1- [2-[4-(aminonietiiyl)phenyl]et±ylJ-l, 6,7^8- 
tetrahydrocyclopenta [b] imidazo [4 , 5-d] pyridine-4 -amine 

(72) l-[2-t4-(aminomethyl)phenyl]ethyl]-l,6,7,B-tetrahydro-2- 
me thylcyclopenta [bj imidazo [4 , 5-d] pyridine-4-amine 

(73) 1- [2- [4- (aminomethyl) phenyl] ethyl] -2-ethyl-l, 6,7,8- 
te trahydrocyclopenta tb] imidazo [4 , 5-d]pyridine-4-amine 

(74) 1- [2- [4- (aminomethyl)phenyl] ethyl] -1, 6, 7, 8-tetrahydro-2-n 
propylcyclopenta [bj imidazo [4 , 5-d]pyridine-4-amine 

(75) l-t2-(4-( aminome thy 1 ) phenyl ] e thyl ] - 2 -n-buty 1 -1,6,7,8- 
tetrahydrocyclopenta [b] imidazo [4 , 5-d}pyridine-4-amine 

(76) l-[2-(4-( aminomethyl ) phenyl ] ethyl ] -2 -cyclopropylme thyl - 
1,6,7, 8- tetrahydrotryclopenta [b] imidazo [4 , 5-d] pyridine-4 -amine 

(77) l-[2- [4- (aminomethyl)phenyl] ethyl] -2-ethoxymethyl-l, 6,7,8- 
tetrahydrocyclopenta [b] imidazo [4 , 5-d]pyridine-4-amine 

(78) l-t2-[4-(aminomethyl)phenyl]ethyl]-l,6,7,8,9,10- 
hexahydrocycloheptalb] imidazo [4, 5-d] pyridine-4-amine 

(79) l-[2-[4-(aminomethyl)phenyl]ethyl]-l,6,7,8,9,10-hexahydro- 
2-methylcyclohepta [b] imidazo [4, 5-d]pyridine-4-amine 

(80) l-t2-[4-(aminomethyl)phenyl]ethyl]-2-ethyl-l,6,7,8, 9,10- 
hexahydrocyclohepta- [b] imidazo [4, 5-d]pyridine-4-amine 

(81) l-[2-t4-( aminomethyl ) phenyl ] ethyl ]-l,6,7,8,9, 1 0-hexahydro- 
2-n-propylcycloheptafb] imidazo [4 /5-d]pyridine-4-amine 

(82) l-[2-[4-( ami nome thyl ) phenyl ] e thyl ]-2-n-butyl-l,6,7,8,9,10- 
hexahydrocyclohepta [b] imidazo (4 , 5-d]pyridine-4-amine 

(83 ) 1- [2- [4- (aminomethyl ) phenyl] ethyl] -2-cyclopropylmethyl- 
1. 6, 7, 8, 9, 10-hexahydrocyclohepta[b] imidazo [4, 5-d]pyridine-4- 
amine 

(84) 1- [2- [4- ( aminomethyl) phenyl] ethyl] -2-ethoxymethyl- 
1.6,7,8,9, 10-hexahydrocyclohepta [b] imidazo [4 , 5-d] pyridine-4- 
amine 

(85) 1- [2- (4-aminophenyl) ethyl] -IH-imidazo [4, 5-c]quinoline-4- 
amine 

(86) l-t2-(4- aminopheny 1 ) e thyl ] - 2 -me thyl - 1 H - imi da z o [ 4 , 5 - 
c] quinoline-4-amine 
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f 87 ) 1 - [ 2 - ( 4 -«iininophenyl ) ethyl J -2 -ethyl -IH-imidazo [4,5- 
c] quinoline-4-amiiie 

(88) l-[2-(4-aininophenyl)ethyl]-2-n-propyl--lH-imidazo[4,5- 
c] quinoline-4-amine 

(89 ) 1- [2- (4-aminophenyl) ethyl] -2-n-butyl-lH-imidazo [4 , 5- 
c] gulnollne-4-amine 

(90) 1 - [ 2 - ( 4 -aminophenyl ) ethyl ] -2 -cycl opropylme thyl -IH- 
imidazo [4 , 5-c] quinoline-4-amine 

(91) 1- [2- (4-aminophenyl)ethyl] -2-ethoxyinethyl-lH-ijnldazo[4, 5- 
c] quinoliiie-4-aniine 

(92) 1- [2- (4-aminophenyl)ethyl] -6,7, 8, 9-tetrahydro-lH- 
iinidazo [4 , 5-c] guinoline-4 -amine 

(93) l-[2-(4-aininophenyl)ethyl]-6,7,8,9-tetrahydro-2-methyl-lH- 
imidazo [4 , 5-c] quinoline-4-ainine 

(94) 1- [2- (4 -aminophenyl) ethyl] -2-ethyl-6, 7^, 8,9-tetrahydro-lH- 
iiiiidazo (4, 5-c]quinoline-4-amine 

(95) 1 - ( 2 - ( 4 -aminophenyl ) ethyl ] - 6 , 7 , 8 , 9 - te trahydro-2 -n-propyl - 
IH-imidazo 14 , 5-c] quinoline-4-amine 

(96) 1- 1 2 - ( 4 -aminophenyl ) ethyl ] -2 -n-bu tyl -6,7,8,9- te trahydro-lH- 
imidazo [4 , 5-c ] quinoline-4-amine 

(97 ) 1- [2 - ( 4 -aminophenyl) ethyl] -2 -cyclopropylmethyl- 6 , 7,8,9- 
tetrahydro-lH-imidazo 1 4 , 5-c] quin61ine-4-amine 

(98) 1- [ 2 - ( 4 -aminophenyl ) ethyl ] -i-ethoxymethyl-6 , 7,8,9- 
tetrahydro-lH-imidazo [4 , 5-c] quinolihe-4 -amine 

(99) 1- t2-(4-aminophenyl)ethyl]-l, 6,7,8- 
tetrahydrocyclopenta [b] imidazo [4 , 5-d] pyridine -4 -amine 

(100) 1- [2- (4-aminophenyl)ethyl] -1 ,6,7, 8-tetrahydro-2- 
methylcyclopenta [b] imidazo [4 , 5-d] pyridine -4 -amine 

(101) l-[2-(4-amin ophe ny 1 ) e t hy 1 ]-2-et hy 1-1, 6,7,8- 
tetrahydrocyclopenta tb] imidazo [4 , 5-d]pyridine-4-amine 

(102 ) 1- [2- (4-aminophenyl) ethyl] -1 ,6,7, 8 -te trahydro-2 -n- 
propylcyclopenta tb] imidazo [4 , 5-d] pyridine-4 -amine 

(103) l-[2-(4 -aminophenyl ) e thy 1 ] - 2 -n-bu tyl -1,6,7,8- 
tetrahydrocyclopenta[b] imidazo [4, 5-d]pyridine-4-amine 

(104) l-[2-(4 -aminophenyl ) ethyl ] -2 -cyclopropylmethyl -1 ,6,7,8- 
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tietrahydrocyclopenta [b] Imidazo [4 , 5-d] pyridine-4-amine 

(105) 1- [2- (4-aminopbenyl) ethyl] «2"ethoxyinethyl-l, 6, 7 , 8- 
tetrahydrocyclopenta [b] imidazo [4 , 5-d] pyridine-4 -amine 

(106) l-[2-(4-aminopheiiyl)ethyl]-l,6,7, 8,9,10- 
hexahydrocyclohepta [bl imidazo [4, 5 -d] pyridine-4 -amine 

(107) l-[2- (4-aminophenyl) ethyl] -1,6, 7,8,9, lO-hexahydro-2- 
methylcyclohepta [b] imidazo [4, 5-d] pyridine-4 -amine 

(108) l-[2-(4-aminophenyl)ethylJ-2-ethyl-l,6,7,8,9,10- 
hexahydrocyclohepta [b] imidazo [ 4 , 5-d] pyridine-4 -amine 

(109) 1- [2- (4-aminophenyl) ethyl] -1,6, 7,8,9, lO-hexahydro-2-n- 
propylcyclohepta [b] imidazo [4 , 5-d] pyridine-4 -amine 

(110) 1- [2- (4-aminophenyl) ethyl] -2-n-butyl-l, 6, 7, 8, 9,10- 
hexahydrocyclohepta [b] imidazo [4 , 5-d]pyridine-4-amine 

(111) 1- (2- (4-aminophenyl) ethyl] -2-cyclopropylmethyl- 
1,6,7,8,9, 10-hexahydrocyclohepta [b] imidazo [4 , 5-d]pyridine-4- 
amine 

{ 112 ) 1- [2- (4-aminophenyl ) ethyl ] -2-ethoxymethyl-l ,6,7,8,9, 10- 
hexahydrocyclohepta [b] imidazo [4 , 5-d]pyridine-4-amine 

(113 ) N- [4- [2- {4-amino-lH-imidazo [4 , 5-c] quinoline-1- 
yl) ethyl] phenyl] acetamide 

(114) N- [4- [2- (4-amino-2-methyl-lH-imidazo[4, S-cJquinoline-l- 
yDethyDphenyl] acetamide 

(115) N-t4-[2-{4-amino-2-ethyl-lrf-imidazo[4,5-c)quinoline-l- 
yl) ethyl] phenyl] acetamide 

(116) N- [4- [2- (4-amino-2-n-propyl-lH-imidazo [4 , 5-c] quinoline-l- 
yDethyDphenyl] acetamide 

(117) N-[4-(2-(4-amino-2-n-butyl-lH-imidazo[4,5-c]quinoline-l- 
yl) ethyl] phenyl] iacetamide 

(118) N- [4- (2- (4-amino-2-cyclopropylmethyl-lH-imidazoI4, 5- 
c ] quinoline-l-yl ) ethyl ] phenyl ] acetamide 

(119) N-[4-[2-(4-amino-2-ethoxymethyl-lH-imidazo[4,5- 
c ] quinoline-l-yl ) ethyl ] phenyl ] acetamide 

(120) N- [4- [2- (4-amino-6 , 7 , 8, 9-tetrahydro-lH-imidazo[4, 5- 
c] quinoline-l-yl ) ethyl ] phenyl ] acetamide 

(121) N-[4-[2-(4-amino-6,7,8,9-tetrahydro-lH imidazot4,5- 
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c ] quinoline-1 -yl ) et±yl ] phenyl ] ace tamide 
(122 ) N- [4-- [2- {4-amino-'2-ethyl-6 . 7,8, 9-tetrahydro-lH- 
imidazo [4, 5-c]quinoline-l-yl) ethyljphenyl] acetamide 
{123 ) N- [4- [2- (4-amino-G, 7 , 8, 9-tetrahydro-2-n-propyl-lH- 
imidazo [4, 5-c] quinoline-l-yl) ethyl] phenyl J acetamide 

(124) N-[4-t2-(4-amino-2-n-butyl-6,7,8,9-tetrahydro-lH- 
imidazo [4 , 5-cl qiiinoline-l-yl) ethyl]phenyl ] acetamide 

(125) N- [4- [2- (4-amino-2-cyclopropylmethxl-6, 7, 8, 9-tetrahydro- 
IH-imidazo [4 , 5-cl quinoline-l-yl) ethyl] phenyl] acetamide 

(126) N- [4- [2- (4-amino-2-etho3cymethyl-6, 7 > 8, 9-tetrahydro-lH- 
imidazo {4 , 5-c] quinoline-l-yl) ethyljphenyl 1 acetamide 

(127) N- [4- [2- (4-amino-l, 6,7, 8-tetrahydrocyclopenta 
tb] imidazo [4, 5 -d]pyridin-l-yl) ethyl] phenyl] acetamide 

(128) N- [4- [2- (4-amino-l ,6,7, 8-tetrahydro-2-methylcyclopenta 
[b]imidazo(4,5-d]pyridin-l-yl) ethyl] phenyl] * acetamide 

(129) N-[4-[2-{4-amino-2-ethyl-l, 6,7,8-tetrahydrocyclopenta 
Ib]imida2o[4,5-d]pyridin-l-yl)ethyl]phenyl] acetamide 

(130) N- [4-[2- (4-amino-l, 6,7, 8-tetrahydro-2-n-propylcyclopenta 
[b] imidazo [4 , 5-d]pyridin-l-yl) ethyl]phenyl ] acetamide 

(131) N- [4- [2- (4-amino-2-n-butyl-l, 6, 7 , 8-tetrahydro-2- 
cyclopenta [b] imidazo [4 , 5-dl pyridin-1 -yl ) ethyl ] phenyl ] acetamide 

(132) N- [4- [2- (4-amino-2-cyclopropylmethyl-l, 6,7 , 8- 

te trahydrocyclopenta [b] imidazo [4 ,5-d] pyridin-l-yl ) ethyl ] phenyl ] 
acetamide 

(133 ) N- [4- [2- {4-amino-2-ethoxymethyl-l, 6,7,8- 

te trahydrocyclopenta [b] imidazo [4 , 5 -d] pyridin-l-yl) ethyl ] phenyl] 
acetaxnide 

(134) N- [ 4 - [ 2 - ( 4 -amino -1,6,7,8,9,10 -hexahydr o cy c 1 ohep t a 
[b] imidazo [4 , 5-d] pyridin-l-yl) ethyl ] phenyl ] acetamide 

(135) N- [4- [2- (4-amino-l ,6,7,8,9, lO-hexahydro-2- 
methylcyclohepta [b] imidazo [4 , 5-d] pyridin-l-yl ) ethyl ] phenyl ] 
acetamide 

(136) N-[4-t2-(4-amino-2-ethyl-l,6,7,8,9,10- 

hexahydrocyclohepta lb] imidazo [4,5 -d] pyridin-l-yl ) ethyl ] phenyl ] 
acetamide 
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•(137) N-[4-[2-(4-aiidjio-l,6,7,8,9,10-hexahydro-2-n- 
propylcyclohepta [b] laidazo ( 4 , 5-d]pyridln-l-yl) etl^yl IphenylJ 
acetamide 

(138) N- (4- [2^ {4-ainino-2-n-butyl-l, 6.7, 8, 9, 10- 
hexahydrocyclohepta [b] imidazo [4 , 5 -d] pyridin-1-yl) et±yl] phenyl] 
aceteunide 

( 139 ) N- [4- [2- (4-ainiiio-2-cyclopropylinethyl-l ,6,7,8,9,10- 
hexahydrocyclohepta[b] iinidazo[4, 5-dJpyridin-l-yl) ethyljphenylj 
acetamide 

(140) N- [4- [2- (4-ainino-2-ethoxyinethyl-l ,6,7,8,9, 10- 
hexahydrocyclohepta [bj imidazo [ 4 , 5-d]pyridin-l-yl ) ethyl ] phenyl ] 

acetamide 

(141) l-[2-(4-(me thylataino ) phenyl J ethyl ] -IH-imidazo [4,5- 
c ] quinoline-4 -amine 

(142) 2 -me thyl -l-[2-[4-(me thylamino ) phenyl ] e thyl ] -IH- 
imidazo [ 4 , 5-c J quinoline-4-amine 

(143 ) 2-ethyl-l- [2- [4- (methylamino ) phenyl] ethyl] -IH-imidazo [4, 5 
c] guinoline-4 -amine 

(144 ) [2- [4- (methylamino) phenyl] ethyl] -2 -n-propyl-lH- 
imidazo [4 , 5-c] quinoline-4-amine 

(145) 2-n-butyl-l- [2- (4- (methylamino)phenyl]ethyl] -IH- 
imidazo [4, 5-c] quinoline-4-amine 

(146) 2-cyclopropylmethyl-l- [2- [4- (methylamino) phenyl] ethyl ) -IH 
imidazo (4 , 5-c] guinoline-4-amine 

(147) 2-ethoxymethyl-l- [2- [4- (me thylamino) phenyl] ethyl] -IH- 
imidazo [4 , 5-c] quinoiine-4 -amine 

(148) 6,7,8, 9-tetrahydro-l- [ 2- [ 4- (methylamino) phenyl ] ethyl ] -IH- 
imidazo [4, 5-c] quiholine-4 -amine 

(149) 6,7,8,9- te t rahydro- 2 -methyl - 1 - [ 2 - [ 4 - (methylamino ) 
phenyl] ethyl] -IH-imidazo [4, 5-c] quinoline-4 -amine 

(150) 2-ethyl-6, 7 , 8, 9-tetrahydro-l- [2- [4- (methylamino) 
phenyl ] ethyl J -IH-imidazo [4 , 5-c] quinoline-4-amine 

(151) 6,7,8,9 - 1 e tr ahydr o- 1 - [ 2 - [ 4 - ( methylamino ) phenyl ] ethyl ] -2 -n 
propyl-lH-imidazo[4,5-c]quinoline-4-amine 

(152) 2 -n-l3utyl- 6,7,8,9- te trahydro- 1 - 1 2 - [ 4 - (methylamino ) 
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phenyl J ethyl J -IH-imidazo [4 , 5-c] quinollne-4 -amine 

(153 ) 2-cyclopropylmethyl~6, 7 , 8 , 9-tetrahydro-l- [2- [4- 
(methylamino) phenyl] ethyl] -iH-imidazo [4 , 5-c] quinoline-4 -amine 

(154) 2-ethoxymethyl-6,7, 8, 9-tetrahydro-l- [2- [4- 

(me thylamino)phenyl] ethyl] .lH-imida2o [4 , 5-c] guinoline-4.amine 

(155) 1, 6, 7, 8-tetrahydro-l- [2- [4- (methylamino) phenyl] 
ethyl] cyclopent^i [b] imidazo [4, 5-d]pyridine-4-amine 

(156) 1,6,7, 8-tetrahydro-2-methyl-l- [2 - [4 - (methylamino) 
phenyl ] ethyl ] cyclopenta [b] imidazo [4 , 5-dlpyridine-4-amine 

(157) 2-ethyl-l, 6,7, 8-tetrahydro-l- [2- [4- (methylamino) 
phenyl] ethyl] cyclopenta (b] imidazo [4 , 5-d]pyridine-4 -amine 

(158) 1.6,7,8-tetrahydro-l-[2-[4-(methylamino)phenyl] ethyl]-2- 
n-propylcyclopenta [b] imidazo [4 , 5-d]pyridine-4-amine 

(159) 2-n-butyl-l,6,7,8-tetrahydro-l- [2- [4- (methylamino) 
phenyl] ethyl] cyclopenta [b] imidazo [4 , 5 -d] pyridine- 4 -amine 

(160) 2 -cycloprppylme thyl-1 ,6,7, 8 - te trahydro-1 - [ 2 - ( 4 - 
(methylamino) phenyl ] ethyl ] cyclopenta [b] imidazo [ 4 , 5-d] pyridine-4- 
amine 

(161) 2-€thoxymethyl-l,6,7,8-tetrahydro-l-[2-[4-(methylamino) 
phenyl ] ethyl ] cyclopenta tb] imidazo [4 , 5-d]pyridine-4-amine 

(162) 1, 6, 7,8,9, 10-hexahydro-l- [2- [4- (methylamino) 
phenyl] ethyl] cyclohepta [b] imidazo [4 , 5 -d] pyridine -4 -amine 

(163) 1, 6,7, 8, 9, lO-hexahydro-2-methyl-l- [2- [4 - (methylamino) 
phenyl } ethyl ] cyclohepta [b] imidazo [4 , 5-d] pyr idine-4 -amine 

(164) 2-ethyl-l, 6, 7 , 8, 9, 10-hexahydro-l- [2 - [4- (methylamino) 
phenyl] ethyl] cyclohepta [b] imidazo [4 , 5-d] pyridine-4 -amine 

(165) 1,6,7,8,9 , iO-hexahydro-l- (2- [4- (methylamino) phenyl] 
ethyl ] -2-n-propyicyclohepta [b] imidazo [4 , 5-d]pyridine-4-amine 

(166) 2-n-butyl-l, 6,7, 8, 9, 10-hexahydro-l- [2- [4- (methylamino) 
phenyl] ethyl] cyclohepta [b] imidazo [4 , 5-d]pyridine-4-amine 

(167 ) 2-cyclopropylmethyl-l ,6,7,8,9, 10-hexahydro-l- [2- [4- 

(methylamino)phenyl J ethyl J cyclohepta [b] imidazo [4 , 5 -d] pyridine -4- 
amine 

(168) 2 -ethoxyme thyl-1, 6, 7, 8, 9, 10-hexahydro-l- [2 - [4 -methylamino) 
phenyl] ethyl ] cyclohepta tb] imidazo [ 4 , 5-d] pyridine-4 -amine 
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The novel l-{s\ibstituted aryl)alkyl-lH-iinida2opyridine-4- 
amine derivatives represented by general formula (I) above 
according to the invention may be produced by any of various 
different pr cesses. As the first form of a production process 
for the invention there may be mentioned the following 
production process which follows the method disclosed in 
Japanese Unexaniined Patent Publication No. 3-206078, which 
production process allows synthesis of conpounds of general 
formula (I) wherein R* is a group represented by SO^V,- CONrV 
or NR"r" or a hydroxyl group and r' is a hydrogen atom, of which 
r" is a lower alkyl group or benzyl group and r" is a lower 
alkyl group, benzyl group, lower alkanesulfonyl group, lower 
alkanoyl group or a substituted or unsubstituted benzenesulfonyl 
group. 





(Step 5) 



(Step 7) 
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wherein r'' is a group represented by SO^V, CDNRV or NR"r"- or 
a hydroxyl group, when r"" is a hydrogen atom r"' is a lower 
alkanesulfonyl group, lower alkanoyl group, lower alkyl group or 
a substituted or unsubstituted benzenesulfonyl group, when r"" is 
a lower alkyl group or benzyl group r"' is a lower alkyl group, 
benzyl group, lower alkanesulfonyl group, lower alkanoyl group 
or a ^substituted or unsubstituted benzenesulfonyl group, and R*, 
R , R , R , r', r'. m. n. X, Y and the bonds represented by dotted 
and solid lines are as defined above. 

Compounds represented by general formulas (II) and (III) as 
starting materials in the production process for the invention 
are known compounds or commercially available coinpounds, and 
their production processes are disclosed in Journal of Medicinal 
Chemistry, Vol.18, p. 726 (1975) and elsewhere. 

Specifically, in Step 1 a compound represented by general 
formula (II) may be reacted in the presence or in the absence of 
a solvent such as acetic acid, using a nitrating agent such as 
fuming nitric acid at from 0"C to the reflux teni»erature of the 
solvent, to obtain a compound of general formula (III) . 

In Step 2, the compound of general formula (III) may be 
reacted in the presence or in the absence of an Inert solvent 
such as N,N-dimethylfonnamide or methylene chloride using a 
chlorinating agent, for example phosphorus ojc/chloride, thionyl 
chloride, phosgene, oxalyl chloride or phosphorus pentachloride 
at from O'C to the reflux' temperature of the solvent, to obtain a 
coinpound of general formula (IV) . 

In Step 3. an amine represented by the following general 
formula (IX) 



(CHa)»-NHa 



(IX) 



wherein r'", r*. r', m, n and Y are as defined above, 
production processes for which are disclosed in Japanese 
Unexamined Patent Publication No. 2-6461, No. 62-116575, No. 59- 
48447 and No. 52-85137 and Journal of Medicinal Chemistry, 
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Vol.20, p. 1212 (1977) r etc., may be reacted with a compound of 
general formula (IV) in an inert solvent such as N,N- 
dimetfaylforiDamide or methylene chloride in the presence or in 
the absence of a base such as trietbylamine or potassium 
carbonate at from -lO'C to the reflux tenperature of the solvent, 
to obtain a compound of general f onmila (V) . 

In Step 4, the nitro group of the compound of general 
formula (V) may be reduced by an appropriate reduction method, 
for example a catalytic reduction method 'using a catalyst such 
as platinum, Raney nickel, palladium carbon, etc., a reduction 
method using nickel chloride and sodi\im borohydride or a 
reduction method using iron powder and hydrochloric acid, to 
obtain a compound of general formula (VI) . 

In Step 5, the con^sound of general formula (VI) may be 
reacted with a trialkyl orthoester represented by the following 
general formula (X) 

R*C(OR), (X) 
wherein R represents a lower alkyl group and R^ is as defined 
above, in the presence or in the absence of an acid catalyst 
such as hydrochloric acid or sulfuric acid and in the presence 
or in the absence of an inert solvent such as N,N- 
dimethylformamide or methylene chloride at from 0*C to 200**C, to 
obtain a compoxind of general formula (VII) (provided that when 
R^' of general formula (VI) is a SO^NH, group, R^* represents a 
group SO^=C(OR)R* due to the reaction conditions). However, 
depending on the confound, the reaction sometimes proceeds more 
slowly from the reaction intermediate between general formula 
(VI) and general formula (VII) which is represented by the 
, following general formula (XI) 




(XI) 



wherein R, R*', R*, R*, R*, R*, m, n, X and Y are as defined above, 
and in such cases the resulting intermediate (XI) nay be reacted 
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•in the presence or in the absence of an acid catalyst such as p- 
toluenesulfonic acid and in the presence or in the absence of an 
inert solvent such as N^N-dimethylformamide, acetonitrile or 
toluene at from O'C to 200'C to obtain a compound of general 
formula (VII) . 

As an alternative method, the compound of general formula 
(VI) may be reacted with a compound represented by the following 
general formula (XII) 

R'COZ (XII) 
Where Z is a chlorine atom or bromine atom, and R* is as defined 
above, in the presence or in the absence of an acid catalyst 
such as p-toluenesulf onic acid and in the presence or in the 
absence of an inert solvent such as N,N-dimethylformamide, 
acetonitrile or toluene at from 0*C to 200«C to obtain a compound 
of general formula {VII ) (provided that wh^n R*' of general 
formula (VI) is a hydroxyl group, R*' represents a group OCOR*) . 

As another alternative method, the coirpound of general 
formula {VI ) may be reacted with a conpound represented by the 
following general formula {XIII ) 

R*COOH (XIII) 
wherein R* is as defined above, in the presence or in the absence 
of an acid catalyst such as hydrochloric acid or sulfuric acid 
and in the presence or in-the absence of an inert solvent such 
as N,N-dimethylformainide or methylene chloride at from CC to 
200»C to obtain a con^jound of the following general formula (XIV) 

wherein R* represents a group OGOR* when r'' of general formula 
(yi) is a hydroxyl group, and in all other cases R*', r', r', r*, 
R. m, n, X and y are as defined above, after which this compound 
may be treated with a chlorinating agent to obtain a compound of 
general formula (VII) . For the chlorinating reaction, when R* of 
the compound of general formula (XIV) is a hydrogen atom or a 
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linear or branched alkyl group sxibstltuted with a lower alkoxy 
group, halogen atom or cyclic alkyl group, the conqpound of 
general formula (ZXV) may be reacted directly with the 
chlorinating agent, and when of the compound f general 
formula (XIV) is a linear or branched alkyl group with one or 
more hydroxyl groups, it may be reacted with the chlorinating 
agent after protecting the hydroxyl group (s) with a protecting 
.group such as acetyl (in which case represents a linear or 
branched alkyl group having one or more hydroxyl groups 
protected with a protecting group such as acetyl) . 

For the chlorinating reaction, a suitable chlorinating agent, 
for example phosphorus oxychloridei thionyl chloride, phosgene, 
oxalyl chloride or phosphorus pentachloride, etc. may be reacted 
therewith in the presence or in the absence of an inert solvent 
such as N , N-dime thy 1 f ormami de or methylene chloride at from 0^*0 
to the reflux temperature of the solvent, to obtain a compound 
of general formula (VII) (provided that when R* of general 
formula (XIV) is a linear or branched alkyl group having one or 
more hydroxyl groups, R* represents a linear or branched alkyl 
group having one or more hydroxyl groups protected with a 
protecting group such as acetyl) . 

In Step 6, the conqpound df general formula (VII) and phenol 
may be reacted with an alJcali such as sodium hydroxide or 
potassium hydroxide in the prese2>ce or in the absence of an 
inert solvent such as N,N-dimethylf ormami de or methylene 
chloride at from 0*^0 to 200^C to obtain a conpound of general 
formula (VIII) . 

In Step 7, the compoiind of general formula (VIII) may be 
reacted with ammonium acetate in the presence or in the absence 
of an inert solvent such as N,N-dimethylformamide or methylene 
chloride at from 0**C to 200*'C to obtain a compound of general 
formula (I) . 

As the second form of the production process there may be 
mentioned the following production process. 
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wherein r" represents a lower alkyl group or benzyl group, and 
R* , R^r r\ R*, R*, m, n, X and y are as defined above. 

Specifically, in Step 8 a compound of general formula (V) 
obtained by the first form described above and a dibenzylamine 
or N-lower alkyl -N-benzylamine may be reacted in the presence or 
in the absence of an inert solvent such as N;N-dimethylformamide 
or methylene chloride and in the presence or in the absence of a 
base such as triethylamine or potassium carbonate at from 0"C to 
200^*0 to obtain a compound of general formula (XV) . 

In Step 9, the nitro g^roup of the compound of general 
formula (XV) may be reduced by an appropriate reduction method, 
for example a reduction method using nickel chloride and sodium 
borohydride or a reduction method using iron powder and 
hydrochloric acid, to obtain a compound of general formula (XVI). 

In Step 10, the compound of general formula (XVI) may be 
reacted with a compound of general formula (X) , general formula 
(XII) or general formula (XIII) in the same manner as step 5 
above and under the same conditions, to obtain a* compound of 
general formula (XVIl) . 

In Step 11, the confound of general formula (XVII) may be 
subjected to debenzylation by an appropriate debenzylating 
reaction involving, for example, catalytic reduction using a 
catalyst such as palladium carbon or Perlman's reagent in the 
presence of a hydrogen donor such as ammonium formate or formic 
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acid, to obtain a coznpoiind of general formula (I) . 

As the third form of the production process there may be 
mentioned a process of producing a conpotind of general formula 
(I) wherein R* is a gpcovp represented by NR"r" and r" is a 
hydrogen atom. Specifically, it may be produced by hydrolysis 
of a conpound of general formula (I) that can be obtained by the 
first form described above wherein R* is a group represented by 
NR"r" and r" is a lower alJcanoyl group, in water or an alcoholic 
solvent such as methanol, ethanol, n-propanol, isppropanol, n- 
butanol, sec-butanol, tert-butanol, etc. or a mixture of water 
and an alcohol, using an acid such as hydrochloric acid or 
sulf\iric acid or an alkali such as sodium hydroxide or potassium 
hydroxide in a range from room tenqperature to the reflux 
temperature of the solvent. . 

The fourth form of the production process relates to a 
production process for a compound of general formula (I) wherein 
R^ is a group represented by KR^V^ and either R^* and r" is a 
hydrogen atom while the other is a hydrogen atom or a lower 
alkyl group. Specifically, a con^)ound represented by the 
following general formula (XVIII) 




(XVIII) 



where r" represents a lower alkyl group or benzyl group, r" 
represents a hydrogen atom or benzyl group, r" represents a 
hydrogen atom, lower alkyl group or benzyl group and rS r\ R*, 
R*, m, n, X and Y are as defined above, which can be obtained by 
the first or second form of the production process described 
above, may be debenzylated by catalytic reduction or the like 
using a catalyst such as palladium carbon or Perlman's reagent, 
in the presence of hydrogen or a hydrogen donor such as formic 
acid or ammonium formate, to obtain a compound of general 
formula (I) . 

As the fifth form of the production process there may be 
mentioned the following production process. 
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wherein r" represents a hydrogen atom or lower alkyl group, W 
represents an oxygen atom or sulfur atom, and r', r', r\ r\ r\ m, 
n, X and Y are as c}e fined above. 

Specifically, in Step 12 a compound of general formula (XIX) 
which can be obtained by the third or fourth form of the 
production process described above may be reacted with an 
appropriate ureating agent or thioureating agent in the presence 
or in the absence of an inert solvent such as N,N- 
dimethylformamide, acetonitrile or toluene at from 0*C to 200'*C, 
to obtain a compound represented by general formula (XX) . As 
examples of appropriate ureating agents there may be mentioned 
urea, cyanic acid, sodium cyanate, potassium cyanate, urethane, 
alkylurethane and alkyl isocyanate, and as examples of 
thioureating agents there--may be mentioned thiourethane , 
alkyl thiourethane , alkyliso thiocysuiate , etc . 

As the sixth form of the production process there may be 
mentioned the following production process . 




(XXIII) 
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Vherein r\ r\ r\ r\ m, n, X and Y are as defined above. 

Specifically, in Step 13 a con?)ound f general fonmila (XXI) 
that can be obtained by the first or second form of the 
production process described above may be reacted with an 
appropriate dehydrating agent at from O'C to 200*C to obtain a 
compound represented by general formula (XXII) . As exaii9)les of 
appropriate dehydrating agents there may be mentioned phosphorus 
oxychloride, thionyl chloride, diphosphorus pentaoxide, p- 
toluenesulfonyl chloride, methanesulfonyl chloride, N,N'- 
dicyclohexylcarbodiimide, acetic anhydride, trifluoroacetic 
anhydride, etc. 

In Step 14, the conqpound of general formula (XXII) may be 
reacted fay the same method as in Step 7 above to obtain a 
compound represented by general formula (XXIII) . 

As the seventh form of the production process there may be 
mentioned the following production process. 




wherein r" represents a lower alkyl group, and r\ r\ r\ R*, m, 
n, X and Y are as defined above. 

Specifically, in Step 15 a compound of general formula 

(XXIV) that can be obtained by the first form of the production 
process described above may be reacted by the same method as in 
Step 6 above to obtain a con9)ound represented by general formula 

(XXV) , and in Step 16 the compound of general formula (XXV) may 
be reacted by the same method as in Step 7 above to obtain a 
confound represented by general formula (XXVI). 

- 25 - 



r...T. u <^°^o«nd of general fon«ula (XXVI) may be 

reacted w.th an alcohol such as methanol or ethanol in the 
presence of an appropriate acid catalyst in a range from room 

a con^und represented by general formula (xxvii, . As examples 
of appropriate acid catalysts there may be mentioned 
concentrated hydrochloric acid, concentrated sulfuric acid 
thaonyl chloride and alcoholic hydrogen chloride 

AS the eighth form of the production process there may be 
mentioned the following production process. 



1?* 



(mm am ^ 

' (mi) 

wherein R» represents a lower allcyl group, and r', r% r\ r«, 
n, X and y are as defined above. 

^ specifically, in Step 18 a contpound of general formula 
(XXVIII) that can be obtained by the first form of the 
production process described above may be reacted by the same 
method as in Step 7 above to obtain a compound represented by 
general formula (XXIX) . 

In Step 19, the compound of general formula (XXIX) and 
hydroxylamine hydrochloride are reacted in the presence or in 
the absence of a base such as sodium acetate, triethylamine, 
potassium carbonate, etc. and in the presence or in the absence 
of an inert solvent such as N.N-dimethylformamide, an alcohol 
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6uch as methanol, ethanol, etc. or methylene chloride in a range 
from 0*^C to 200"C, to obtain a compound represented by general 
formula (XXX) . 

In Step 20, the oxime group of the compound of general 
formula (XXX) may be reduced by catalytic reduction using an 
appropriate catalyst, to obtain a conpound represented by 
general formula- (XXXI). As exan^les of appropriate catalysts 
there may be mentioned platinum, Raney niclcel, palladium carbon, 
etc., and the reaction may be carried out in a solvent of water 
or an alcoholic solvent such as methanol, ethanol, etc. or a 
mixture of water and an alcoholic solvent, in the presence or in 
the absence of ammonia water* or ammonia gas under tenperature 
conditions of from room tenperature to 200*'C and in a pressure 
range of from normal pressure to 100 atmospheres. 

A medicinal agent having as 2m effective con^^onent a novel 
1- (substituted aryl)'al)cyl-lH-imida2opyridine-4 -amine derivative 
represented by general formula (I) above produced in this 
fashion, or a pharmacologically acceptable salt thereof, is 
usually administered in the form of an oral preparation such as 
capsules, tablets, fine particles, granules, powder, syrup, etc. 
or a parenteral preparation such as an injection, suppository, 
eye drops, eye ointment, ear drops, external application, etc. 
These preparations can b^ "produced by common methods with 
addition of pharmacologically and pharmaceutical ly acceptable 
additives. Specifically, for oral preparations and 
suppositories there may be used formulating components such as 
excipients (lactose, D-mannitol, com starch, crystalline 
cellulose, etc .),. disintegrating agents (carboxymethyl cellulose, 
carboxymethyl cellulose calcium, etc.), binding agents 
(hydroxypropyl cellulose, hydroxypropylmethyl cellulose, 
polyvinylpyrrolidone, etc.), lubricating agents (magnesium 
stearate, talc, etc.), coating agents (hydroxypropylmethyl 
cellulose, white sugar, titanium oxide, etc.) and bases 
(polyethylene glycol, hard fat, etc.); for injections or eye 
drops and ear drops there may be used formulating consonants 
such as dissolving agents or dissolving aids which are either 
aqueous or can form preparations that dissolve upon use 
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•(distilled water for injection, physiological saline, propylene 
glycol, etc.), pH regulators (inorganic or organic acids or 
bases), isotonizing agents (salt, glucose, glycerin, etc.) and 
stabilizers; and for eye ointments and external preparations 
there may be used appropriate formulating components such as 
ointments, creams and tackifiers (white vaseline, macrogol, 
glycerin, cotton fabric, etc.) 

The dosage of the compounds for patients under treatment 
will depend on the symptoms of the patients, but the daily 
dosage for adults is usually about 0.1-1000 mg when administered 
orally and about 0.01-500 mg when administered parenterally. 

. [Examples] 

The present invention will now be explained by way of 
reference exanples and examples which, however, are in no way 
intended to restrict the invention. 
Reference Exanqple 1 

2- [4^ (methylaraino) phenyl ] ethylamine -hydrochloride 

(1) N- [4- ( cyanoinethyl) phenyl Jformamide 

A mixed solution of 71 ml of acetic anhydride and 40 ml of 
formic acid was stirred at 50^C for 3 minutes, after which 20.0 g 
of 4-aminobenzyl cyanide was added while stirring on ice, and 
the mixture was further stirred at room tenperature for 30 
minutes. A 20% sodium hydroxide^ aqueous solution was added to 
the reaction solution to adjust the liquid to pH 8. After 
filtering off the precipitated crystals, they were washed with 
water to obtain 19.0 g of N- [4- (cyanome thy 1) phenyl] formamide 
(melting point: 103 .0-105. 0°C) . 

( 2 ) 2 - [ 4- (methylamino) phenyl ] ethylamine - hydrochloride 

To a suspension of 22.8 g of lithium aluminum hydride and 
500 ml of anhydrous tetrahydrofuran under a nitrogen stream 
there was added dropwise over 30 minutes a mixed solution of 
29.5 g of concentrated sulfuric acid and 100 ml of anhydrous 
tetrahydrofuran, while stirring on ice. After heating the 
mixture to room tenperature , a solution of 19.3 g of N-(4- 
(cyanomethyl) phenyl] formamide in 400 ml of anhydrous 
tetrahydrofuran was added dropwise over one hour. After 
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•stirring at room te3i5)erature for one hour, a mixed solution of 
60 ml of water and 120 ml of tetrafaydrofuran %ms added dropwise. 
After adding 9.5 g of potassium carbonate, the mixture was 
stirred at room tenperatiire for 14 hours. The Ixisoluble portion 
was filtered off and washed with tetrahydrofuran and methylene 
chloride. The filtrate was dried, and then ethanolic hydrogen 
chloride was added to adjust the liquid to pH 2. The 
precipitated crystals were filtered off and washed with 
tetrahydrofuran to obtain 18.9 g of light brown crystals. 
Recrystallization from ethanol yielded light brown crystals with 
a melting point of 215. 0-220. 0*^0. 
Elemental analysis: C^^,-2HCL 
Calculated: C, 48.44; H, 7.23; N, 12.55 
Found: C, 48.39; H, 7.29; N, 12.59 

Reference Example 2 

2- [4- (2-aminoe thyl) phenyl ] -2-methyl-l,3-dioxolane 

(1) N-t2-I4-(2 -methyl -1,3 -dioxolan-2 -yl ) phenyl ] ethyl ] 
trif luoroacetamide 

After dissolving 10.0 g of N- [2- {4-acetylphenyl)ethyl] 
trif luoroacetamide in 100 ml of toluene, 12.0 g of ethylene 
glycol and 0.4 g of p-toluenes\ilfonic acid*lH,0 were added and 
the mixture was refluxed^or 15 hours using a Dean Stark 
apparatus. After cooling the reaction solution, it was washed 
with water and dewatered, and then the solvent was distilled off 
under reduced pressure to obtain 11.0 g of N- [2- [4- (2-inethyl- 
1 / 3 -dioxolan-2 -yl) phenyl ] ethyl J trif luoroacetamide (melting 
point: 72.0-74.0*C) . 

( 2 ) 2 - [ 4 - ( 2 -aminoe thy 1 ) phenyl ] - 2 -me thy 1 -1,3 -dioxolane 

After dissolving 11.0 g of N- [2- [4- (2-methyl-l,3-dioxolan- 
2-yl)phenyl]ethyl] trif luoroacetamide in 30 ml of methanol, 20 
ml of a 10% sodium hydroxide aqueous solution was added and the 
mixture was stirred at room temperature for 2 hours. After 
concentrating the reaction solution under reduced pressure, it 
was extracted with a mixed solution of methylene chloride and 
methanol (10:1) and dried, and then the solvent was distilled 
off under reduced pressure to obtain 7.20 g of a brown liquid. 



- 29 - 



Mass spectrum m/zi 207 (m*^) 

NMR spectrum ^ (CDCl,) ppm; l.S5(3H, s) , 2.74(2H, t, J=6.5Hz), 
2.97-3.00(2H, m) , 3.79(2H, t, J=2Hz) , 4.03(2H, t. J=2Hz) , 
7.18(2H, d, J=8Hz), 7.41(2H, d, J=8H2) 

Reference Exan^le 3 

N- [1- [4- (2-aminoethyl)phenyl] ethyl] acetamide- hydrochloride 

(1) N- [1- [4- [2- ( tert-butoxycarbonylamino) ethyl] phenyl] ethyl] 
acetamide 

To 10.0 g of [4-[2-(tert-butoxycarbonylamino) ethyl] 
acetophenone there were added 100 ml of 10% methanolic ammonia 
and 1 ml of Raney nickel, and the mixture was stirred for 48 
hours under a hydrogen atmosphere at eo^'C, 80 atmospheres After 
cooling the reaction solution, the catalyst was distilled off 
and the solution was concentrated under recjuced pressure. The 
resulting green liquid was dissolved in 70 ml of methylene 
chloride, and then 5.8 ml of triethylamine and 3.9 ml of acetic 
anhydride were added while stirring on ice, and stirring was 
continued for 30 minutes. After adding water and extracting 
with methylene chloride, the solution was dried and concentrated 
under reduced pressure. The residue was washed with diethyl 
ether to obtain 9.30 g of N- [1- [4- [2- ( tert-butoxycarbonylamino) 
ethyl] phenyl] ethyl] acetaanide (melting point: 138.0-140.0*0. 

(2) N-{l-t4-{2-aminoethyl)phenyllethyl] acetamide -hydrochloride 

After dissolving 9.00 g of N-[l- [4- [2- (tert- 
butoxycarbonylamino) ethyl] phenyl] ethyl] acetamide in 18 ml of 
methanol, 27 ml of 15% ethyl acetate-containing hydrogen 
chloride was added and the mixture was stirred at room 
temperature one hour. After concentrating the reaction solution 
under reduced pressure, 10 ml of isopropyl alcohol was added, 
the mixture was stirred on ice, and the precipitated crystals 
were filtered off to obtain 6.0 g of colorless crystals. 
Recrystallization from ethanol yielded colorless crystals with a 
melting point of 212. 0-214. 0**C. 
Elemental analysis: C^^^fi-HCL 
Calculated: C, 59.37; H, 7.89; N, 11.54 
Found: C, 59.25; H, 7.61; N, 11.48 
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Reference Exan^le 4 

2 - [ 4 - ( dibenzylasiino ) phenyl ] e thylamine • hydrochloride 

(1) N-(2-l4-(dibenzylaxnino)phenylJet±yl] trlfluoroacetamide 

To 1.00 g of N-[2-(4-aininophenyl)ethyl] trlfluoroacetamide 
there were added 600 mg of potassium czurbonate, 10 ml of N,N- 
dimethyl formamide and 1.1 ml of benzyl bromide, and the mixture 
was stirred at 50*C for one hour. After adding water and 
extracting with diethyl ether, the solution was dried and 
concentrated under reduced pressure. The residue was washed 
with isppropyl ether to obtain 1.10 g of N-[2-[4- 
(dibenzylamino)phenyl] ethyl] trlfluoroacetamide (melting point: 
142. 0-144. 0*C) . 

( 2 ) 2 - [ 4 - ( dibenzylamino ) phenyl ] e thylamine • hydrochloride 

To 1.00 g of N-[2-[4-(dibenzylamino)p^}enyl]ethyl) 
trlfluoroacetamide there were added 3 ml of methanol and 2 ml of 
a 10% sodium hydroxide aqueous solution, and the mixture was 
stirred at 60*0 for 30 minutes. After concentrating the reaction 
solution under reduced pressure, water was added and the 
solution was extracted with methylene chloride and dried. 
Ethanolic hydrogen chloride was added to the methylene chloride 
layer, and after stirring on ice the precipitated crystals were 
filtered off to obtain l.'OO g of colorless crystals. 
Recrystallization from a mixed s61ution of methylene chloride 
and ethanol yielded colorless crystals with a melting point of 
168. 0-170. 0*C. 

Elemental analysis: C^^,-2HCl»l/4HaO 
Calculated: C, 67.09; H, 6.78; N, 7.11 
Found: C, 67.01; H, 6.81; N, 7.23 

Reference Exanple 5 

4 - ( 2 -aminoe thyl ) - a -me thylbenzyl alcohol • hydrochloride 

After dissolving 10.0 g of 4- (2-azidoethyl} acetophenone in 
50 ml of methanol, 2.0 g of sodium borohydride was added and the 
mixture was stirred at room teirperature for one hour. After 
concentrating the reaction solution under reduced pressure, 
water was added and the solution was extracted with diethyl 
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ether, dried and then concentrated under reduced pressure. The 
resulting faint yellow liquid wls dissolved in 150 ml of 
tetrahydrofuran, and after adding 21.7 g of triphenylphosphine 
and 2.5 ml of vrater, the mixture was stirred at room tempera txire 
for 10 hours. After concentrating the reaction solution under 
reduced pressure, it was dissolved in 100 ml of ethanol, and 
then ethanolic hydrogen chloride was added prior to stirring on 
ice. The precipitated crystals were filtered off to obtain 9.00 
g of colorless crystals. Recrystallization from ethanol yielded 
colorless crystals with a melting point of 171. 0-172. O^^C. 
Elemental analysis: Cj^H^jNO^HCl 
Calculated: C, 59.55; H, 8.00; N, 6.94 
Found: C, 59.29; H, 8.27; N, 6.85 

Reference Example 6 

4 - ( 3 -aminopropyl ) benzenesulf onamide •hydrochloride 

( 1 ) N- ( 3 -phenylpropyl ) ace tamide 

To a solution of 1.00 g of 3 -phenylpropylamine in 25 ml of 
pyridine there was added dropwise 3.8 ml of acetic anhydride 
while cooling on ice, and then the mixture was stirred at room 
temperature for one hour. The solvent was distilled off under 
reduced pressure, ethyl acetate and 10% hydrochloric acid were 
added to the residue, and- after adjusting the liquid to pH 3-4 
it was separated. After washing^ the organic layer with water 
and then with saturated saline and dewatering, the solvent was 
distilled off under reduced pressure to obtain 6.20 g of N-(3- 
phenylpropyl ) ace tamide . 

( 2 ) 4 - [ 3 - { ace tylamino ) propyl ] benzenesul f onyl chl oride 

To a solution of 1.00 g of N- (3 -phenylpropyl) ace tamide in 
10 ml of methyliene chloride there was added dropwise 3.40 g of 
chlorsulfonic acid while cooling on ice, after which the mixture 
was refluxed for one hour. The reaction mixture was poured into 
ice water, and the separated organic layer was washed with 
saturated saline. After dewatering the organic layer, the 
solvent was distilled off under reduced pressure to obtain 1.20 
g of 4-[3-(acetylamino)propyllbenzenesulfonyl chloride. 

(3 ) 4- [3- (acetylamino)propyl]benzenesulf onamide 

A mixture of 1.20 g of 4- [3- (ace tylamino )propyl] 
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benzenesxilfonyl chloride, 6 ml of tetrahydrofuran and 3.0 g of 
ammonia water was stirred at room temperature for 7 hoxirs. 
After distilling off the solvent under reduced pressure and 
adding methanol to the residue, the insoluble portion %ms 
filtered off. The filtrate was concentrated to obtain 0.50 g of 
4- [3- (acetylamino)propyl]benzenesulf onamide . 
( 4 ) 4 - ( 3 -aminopropyl ) benzenesul f onamide • hydrochloride 
A mixture of 1.95 g of 4- [3- (acetylamino)propyl] 
benzenesul f onamide and 20 ml of 6 N hydrochloric acid was 
stirred at 110-120*'C for 6 hotirs. The reaction mixture was 
concentrated under reduced pressure, and the residue was washed 
with ethanol to obtain 0.95 g of colorless crystals. 
NMR spectrum ^ (DMSO) ppm: 1.89 {2H, quint, J=8Hz), 2.74 (2H, t, 

J^SHz), 2.80(2H, t, J=8Hz), 7.20(2H, br-s), 7.40(2H, d, J=8.5Hz), 
7.76(2H, d, J=8.5Hz), 7.93 (2H, br-s) 

Reference Exanple 7 

N- [4- { 2 -aminoethyl) phenyl] -4-methylbenzenesulf onamide 

(1) N-[2-(4-nitrophenyl)ethyl] trifluoroacetamide 

To a mixture of 5.00 g of 2- (4-nitrophenyl)ethylamine' 
hydrochloride and 50 ml of methylene chloride there were added 
3.4 ml of triethylamine and 10.5 ml of trif luoroacetic anhydride 
while cooling on ice, and the mixture was stirred at room 
temperature for 30 minutes. Aftfer concentrating the reaction 
mixture under reduced pressure and adding water to the residue, 
extraction was performed with methylene chloride. After washing 
the extract with saturated saline and dewatering, the solvent 
was distilled off under reduced pressure to obtain 8,50 g of N- 
[2- (4-nitrophenyl)ethyl] trifluoroacetamide. 

(2) N- [2- (4-aminophenyl)ethyl] trifluoroacetamide 

After dissolving 36.3 g of N-t2-(4-nitrophenyl)ethyl] 
trifluoroacetamide in 180 ml of methanol, 1.8 g of 5% palladium- 
carbon was added and the solution was subjected to catalytic 
reduction at normal teii5)erature and normal pressure for 17 hours. 
The catalyst was filtered off, and the filtrate was concentrated 
under reduced pressure to obtain 33.4 g of N-t2-(4- 
aminophenyl ) e thyl ] tri f luoroace tamide . 
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•( 3 ) [ 4 - [ 2 • ( tri f luoroace tylamino ) ethyl ] phenyl J -4 - 
methylbenzenesulfonamide 

To a mixture of 10.0 g of N-[2-(4-aminophenyl)ethyl] 
tri f luoroace tamide, 50 ml of methylene chloride and 7.9 ml of 
triethylamine there was added dropwise a 10-ml solution of 
methylene chloride containing 10.8 g of p-toluenesulfonyl 
chloride while stirring on ice, and the stirring was continued 
for one hour. Water was added to the reaction mixture, and the 
precipitated crystals were filtered off to obtain 10.7 g of N- 
[4- [2- (trif luoroacetylamino)ethyl]phenyl] -4- 
metfaylbenzenesulf onamide • 

(4) N- [4- {2-aminoethyl) phenyl] -4 -methylbenzenesulfonamide 

A mixture of 13.4 g of N-[4-[2- (trifluoroacetylamino) ethyl] 
phenyl] -4-methylben2enesulf onamide, 130 ml of methanol aind 80 ml 
of a 10% sodium hydroxide aqueous solution was stirred at room 
temperature for 30 minutes. After adding lo% hydrochloric acid 
to the reaction mixture to adjust the liquid to pH 7, it was 
concentrated under reduced pressure. After adding ethanol to 
the residue and filtering off the insoluble portion, the 
filtrate was concentrated \inder reduced pressure to obtain 12.0 
g of a light yellow liquid. 

NMR spectrum 5 (DMSO) ppm: 2.33(3H, s) , 2.76{2H, t, J=8.5Hz), 
2.96(2H,, t, J=8.5Hz), 7.05(2H, d, J=8.5Hz), 7.10(2H, d, J=8.5Hz), 
7.34 (2H, d, J=8Hz), 7.65{2H, d, iJ=8Hz) , 8.40 {2H, br-s) 

Reference Example 8 

4 - ( 2-aminoethyl ) -N-methylbenzene sulfonamide • hydrochloride 
( 1 ) N- ( 2 -phenylethyl ) ace tamide 

To a solution of 15.0 g of 2 -phenyl ethyl amine in 75 ml of 
pyridine there was added dropwise 12.8 ml of acetic anhydride 
while cooling on ice, and the mixture was stirred at room 
temperature for one hour. Aftier concentrating the reaction 
mixture under reduced pressure and adding 10% hydrochloric acid 
to the residue to adjust the liquid to pH 3-4, extraction was 
performed with ethyl acetate. The extract was washed with water 
and then with saturated saline and dewatered, and the solvent 
was distilled off under reduced pressure to obtain 27.7 g of N- 
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• { 2 -phenyl et±yl ) acetamlde • 

(2) 4- [2- {acetylamino)ethyl]ben2enesiilfonyl chloride 

To a mixed solution of 98.2 g of N-(2-phenylethyl)acetaiiiide 
and 500 ml of methylene chloride there was added dropwise 362 g 
of chlorsulfonic acid while cooling on ice. After reflixxing for 
2 hours r the reaction solution was poured into ice water. The 
precipitated crystals were filtered off and then washed with 
water to obtain 88.3 g of 4-[2-(acetylamino}ethyll 
benzenesulfonyl chloride. 

(3 } 4- [2- (acetylamino) ethyl] -N-methylbenzenesulf onamide 
To a solution of 5.00 g of 4- [2- (acetylamino) ethyl] 
benzenesulfonyl cl^oride in 25 ml of tetrahydrofuran there was 
added at room tei^perature 14.8 g of a 40% methylamine aqueous 
solution. After refliixing for 5 hoxirs, the mixture was 
concentrated under reduced pressure to obtain 5.90 g of 4-[2- 
( acetylamino) ethyl] -N-methylbenzenesulf onamide . 
(4) 4- (2-aminoethyl) -N-methylbenzenesulfonamide -hydrochloride 

A mixture of 34.0 g of 4- [2- (acetylamino) etliyl] -N- 
methylbenzenesulfonamide and 170 ml of 6 N hydrochloric acid was 
stirred at llO'C for 5 hours. The reaction mixture was 
concentrated under reduced pressure and the residue was washed 
with methanol to obtain 10.6 g of colorless crystals. 
NMR spectrum J (DMSO) ppffi: 2.42(3H, s) , 3.G2{2H, t, J=5Hz) . 
3.07 (2H, t, J=5Hz), 7.40 (IH, br-fe) , 7.57 (2H, d, J=8H2) , 7.74 (2H, 
d, J=8Hz), 8.08 (2H, br-s) 

Reference Example 9 

4- (2-aminoethyl) -N-propylbenzenesulfonamide 
(1) N-propyl-4- [2- ( trif luoroacetylamino) ethyl] 
benzenesul f onandde 

To a solution of 13.4 g of 4- [2- (trif luoroacetylamino) 
etiiyl] benzenesulfonyl chloride in 20 ml of tetrahydrofuran there 
was added 6.9 ml of propylamine while cooling on ice, and the 
mixture was stirred on ice for 3 hours. The reaction mixture 
was concentrated under reduced pressure, and water and methylene 
chloride were added to the residue. The precipitated crystals 
were filtered off to obtain 15.3 g of N-propyl-4-[2- 
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*( trif luoroacetylamino) ethyljbenzenesulf onamide . 
( 2 ) 4 - ( 2 -aminoe tl^l ) -N-pr opylbenzenesul f onamide 

To a solution of 15.3 g o£ N-propyl-4-[2- 
(trifluoroacetylamino) ethyl J benzenesulf onamide in 150 ml of 
methanol there was added at room temperature 92 ml of a 10% 
sodium hydroxide aqueous solution, and the mixture was stirred 
for 30 minutes.. After adding 10% hydrochloric acid to the 
reaction mixture to adjust the liquid to pH 7-8, it was 
concentrated under reduced pressure. After adding ethanol to 
the residue and filtering off the insoluble portion, the 
filtrate was concentrated under reduced pressure to obtiain 12.7 
g of a colorless liquid. 

NMR spectrum (DMSO) ppm: 0.80{3H, t, J=7H2) , 1.40{2H, sextet, 
J=:7Hz), 2.70 (2H, t, J=7Hz), 2.97 (2H, t, J=7.5Hz), 3.09 (2H, t, 
J=7.5Hz), 4.23(1H, br-s) , 7.46(2H, d, J=8Hz) , 7.74{2H, d, J=8Hz) , 
7.80-8.00 (2H, br-s) 

Reference Exantple 10 

4- {2-aminoethyl) -N, N-dimethylbenzenesulf onamide * hydrochloride 

(1) 4- t2-{acetylainino)ethyl] -N,N-dimethylbenzenesulf onamide 

To a solution of 5.00 g of 4- [2- (acetyl amino) ethyl] 
benzenesulfonyl chloride in 25 ml of tetrahydrofuran there was 
added at room temperature* 17. 2 g of a 50% dimethylamine aqueous 
solution, and the mixture was refluxed for 5 hours. The 
reaction mixture was concentrated under reduced pressure to 
obtain 4.10 g of 4- [2- (acetylamino) ethyl] -N^N- 
dime thylbenzenesulf onamide . 

(2) 4- (2-aminoethyl) -N,N-dimethylbenzenesulf onamide- 
hydrochloride 

A mixture of . 4.10 g of 4- [2- (acetylamino) ethyl] -N,N- 
dimethylbenzenesulfonamide and 40 ml of 6 N hydrochloric acid 
was stirred at 100*C for 6 hours. The reaction mixture was 
concentrated under reduced pressure and the residue was washed 
with methanol to obtain 1.00 g of colorless crystals. 
NMR spectrum * (DMSO) ppm: 2.62(6H, s) , 3.01(2H, t, J=8.5Hz), 
3.11(2H, t, J=8.5Hz), 7.54{2H, d, J=8Hz) , 7.70(2H, d, J=8Hz) , 
8.00 (2H, br-s) 
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Reference Example 11 

2- (2-aininoet±yl)bezizenesul£onaniide 

(1) 5-bromo-2- [2- ( trif luoroacetylamino) ethyl Ibenzenesulfonyl 
chloride 

To a solution of 15.5 g of N- t2-(4-bromophenyl)ethyll 
trifluoroacetamide in 45 ml of methylene chloride there was 
added 10 ml of chlorsulf onic acid while cooling on ice, and the 
mixture was refluxed for two days. After pouring the reaction 
mixture into ice water for separation, the organic layer was 
washed first with water and then with saturated saline. After 
dewatering the organic layer, the solvent was distilled off 
tinder reduced pressure. A mixture of n-hexane and ethyl acetate 
(6:1) was added to the residue, and the insoluble portion was 
filtered off. After concentrating the filtrate under reduced 
pressure, the residue was purified by column chromatography 
[silica gel, n-hexane /ethyl acetate (6:1)] to obtain 4.90 g of 
5-bromo-2- [2- (trif luoroacetylamino)ethyl]benzenesulfonyl 
chloride . 

(2) 5-bromo-2- [2- (trif luoroacetylamino) ethyl Jbenzenesulfonamide 

To a solution of 25.5 g of 5-bromo-2-[2- 
( trif luoroacetylamino) ethyl Jbenzenesulfonyl chloride in 38 ml of 
tetrahydrofuran there wasw added 45 ml of ammonia water while 
cooling on ice, and the mixture was stirred at room texrrperature 
for one hour. The reaction mixture was concentrated under 
reduced pressure, and the residue was washed with methylene 
chloride to obtain 22.0 g of 5-bromo-2- [2- 
( trif luoroacetylamino) ethyl Jbenzenesulfonamide . 

(3 ) 2- [2- (trif luoroacetylamino) ethyl Jbenzenesulfonamide 

A mixture of 12.0 g of 5-bromo-2- [2- 
{ trif luoroacetylamino) ethyl Jbenzenesulfonamide, .120 ml of 
methanol and 1.2 g of 10% palladium- carbon was subjected to 
catalytic reduction at normal temperature and normal pressure 
for 4 hours. After filtering off the catalyst, the filtrate was 
concentrated under reduced pressure to obtain 11.0 g of 2-[2- 
( tr i f luoroacetylamino ) ethyl ] benzenesul f onamide . 

(4) 2- (2-aminoethyl)benzenesulf onamide 

A mixture of 11.0 g of 2- [2- (trif luoroacetylamino) ethyl J 
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benzenesulfonamide, 110 ml of methanol and 66 ml of a 10% sodium 
hydroxide aqueous solution was stirred at room temperature for 
one hour. After adding 10% hydrochloric acid to the reaction 
mixture to adjust the liquid to pH 7-8, it was concentrated 
under reduced pressure. After adding ethanol to the residue and 
filtering off the insoluble portion, the filtrate was distilled 
off under reduced pressure to obtain 8.0 g of colorless crystals. 
NMR spectrum * (DMSO) ppm: 3.10(2H, t, J=7Hz) , 3.30(2H, t, 
J=7Hz), 7.43-7.47(2H, m) , 7 .50-7 . 60 (5H, m) , 7.90-7.93 {IH, m) 

Reference Example 12 

3- {2-aminoethyl)benzenesulfonamide 

(1) N- [2- {4-bromophenyl) ethyl] trif luoroacetamide 

To a solution of 10.0 g of 2- (4-bromophenyl) ethylamine in 
100 ml of methylene chloride there was addgd 21 ml of 
trif luoroace tic anhydride while cooling on ice, and the mixture 
was stirred at room tentperature for 30 minutes. The reaction 
mixture was concentrated under reduced pressure smd the residue 
was washed with isopropyl ether to obtain 13 .7 g of N-[2-(4- 
bromophenyl ) ethyl] trif luoroacetamide . 

(2) 2-bromo-5- 12- ( trif luoroacetylamino) ethyl] benzenesulfonyl 
chloride 

To a solution of 15 .-3 g of N-[2-(4- 
bromophenyl) ethyl] trif luoroacetamide in 45 ml of methylene 
chloride there was added 10 ml of chlorsulfonic acid while 
cooling on ice, and the mixture was refluxed for two days. 
After pouring the reaction mixture into ice water for separation, 
the organic layer was washed first with water and then with 
saturated saline. After dewatering the organic layer, the 
solvent was distilled off under reduced pressure. The residue 
was washed with a mixed solution of n-hexane and ethyl acetate 
(6:1) to obtain 8.20 g of 2-bromo-5- [2- 
(trifluoroacetylamino)ethyl]benzenesulfonyl chloride. 

( 3 ) 2 -bromo- 5 - [ 2 - ( t ri f luoroace ty land no ) e thyl ] benzenesul f onamide 

To a solution of 8.20 g of 2-bromo-5- [2-• 
( trif luoroacetylamino) ethyl]l3enzenesulfonyl chloride in 12 ml of 
tetrahydrofuran there was added 14.4. ml of ammonia water while 
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cooling on ice, and the mixture was stirred at room tempera tiure 
£or one hour. The reaction mixture was concentrated under 
reduced pressure « and the residue was washed with ethanol to 
obtain 5.30 g of 2-bromo-5-[2- (trif luoroacetylamino)ethyl] 
benz enesul f onamide . 

( 4 ) 3 - [2- ( trifluoroacetylamino) ethyl ] benz enesul fonamide 

A mixtxire of 5.30 g of 2-bromo-5- [2- (trifluoroacetylamino) 
ethyl ]benzenesulf onamide, 50 ml of methanol and 0.5 g of 10% 
palladium-carbon was subjected to catalytic reduction at normal 
temperature and normal pressure for 11 hours. After filtering 
off the catalyst, the filtrated was concentrated tinder reduced 
pressure to obtain 4.00 g of 3- [2- (trifluoroacetylamino) ethyl J 
benzenesul fonamide . 

(5) 3- (2-aminoethyl)benzenesulf onamide 

A mixture of 4.00 g of 3- (2- (trifluoroacetylamino) ethyl) 
benzenesulfonamide, 40 ml of methanol and 2*4 ml of a 10% sodium 
hydroxide aqueous solution was stirred at room temperature for 3 
hours. After adding 10% hydrochloric acid to the reaction 
mixture to adjust the liquid to pH 7-8, it was concentrated 
under reduced pressure. After adding ethanol to the residue and 
filtering off the insoluble portion, the filtrate was 
concentrated under reduced pressure to obtain 4.30 g of 
colorless crystals. 

NMR spectrum * (DMSO) ppm: 2.98t2H, t, J=8Hz) , 3.08(2H, t, 

J=8Hz), 7.25(2H, br-s) , •7.48-7.58(2H, m) , 7 .70-7 .78 (2H, m) , 
7.81(2H, br-s) 

Reference Example 13 

4 - [ 2 - [ ( 2-chloro-:3 -ni troquinolin-4-yl ) amino J ethyl ] benzamide 

To a solution of 8.03 g of 2,4-dichloro-3-nitroquinoline 
and 18.5 ml of triethylamine in N,N-dimethylf ormamide there was 
added 4.35 g of 4- (2-aininoethyl) benzamide while stirring on ice, 
and the mixture was further stirred on ice for 5 hours. After 
adding water and 10% hydrochloric acid to the reaction solution 
to adjust the liquid to pK 8, extraction was performed with 
ethyl acetate. The organic layer was washed with saturated 
saline and then dewatered, and the solvent was distilled off 
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lindGr reduced pressure. The residue was rashed with isopropyl 
ether to obtain 5.89 g of brown crystals. Recrystallization 
from ethanol yielded yellowish brown prism crystals with a 
melting point of 217 . 5-218 . 5**C. 
Elemental analysis: C^^ClN^O, 
Calculated: C, 58.31; 4.08; N, 15.11 
Found: C, 58.32; H, 3.88; N, 15.04 

The coinpounds for. Reference Examples 14-46 listed in Tables 
1 to 9 were obtained according to the method of Reference 
Exanple 13* 
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Table 1 








Properties 
( recxys tallica tion 
solvent) 


Elemental analysis 


Re£. 
Ex.14 


CGNHIte 


yellowish brown 
crystals 
(BtOB) 
up: 194. 0-196. 0*C 


C^CIN.O 
Calc: C.59.30; B«4.4S| N,14.56 
Pound: C,59.30; a.4.S9; N,14.29 


Ref . 
Ex. 15 


OH 


yellowish brown 
crystals 

(AcOBt) 
np: 140. 0-145. OT, 
decomposition 


C^,C1H,0, 
Calc: C,59.40| B,4.l6# N,12.22 
Pound: C,59.32; B,3.83; R»12.20 


Ref. 
E3C.16 


CO,Et 


orange needle- liXe 
crystals 
(BtOH) 
mot 122. 0-124. O-C 


c:^,ciK,o, 

Oalc: C,60.08; B,4.54; N,10.51 
Po\md: C« 60.15; B,4.32; 10.56 


Re£. 
Ex.17 


CH. 


yellow crystals 

(Bt,0) 
no: 122.5-123.0*0 


C„H„C1H,0, 
Calc: C, 60.95; B.4.87; N»10.15 
Pound: C, 60.83; H,4.77; N,10.19 


Ref. 
Ex.18 




yellow crystals 

(CKF-B,0) 
bp: 199. 5-201. 5-C 


C^„C1N,0,S 
Calc: C,50.19; H,3.72; N,13.77 
Pound: C,49.99f R,3.56; N,13.48 


Ref. 
Ex.19 


SOjHHMe 


yellow needle-like 
crystals 
(CR,CN) 
iBPr 178. 0-179. 0*C 


0 A,ciii,o.s 

Calc: 0,51.37? H,4.07; N,13.31 
Pound: 0,51.46; B,3.96; N,13.47 


Ref. 
Ex.20 


SOjNHSt 


light yellow needle- 
like crystals 
(BtOR) 
no: 183.0-184.5*0 


Calc: C,52.47; B,4.40; fr,12.88 
Pound: C, 52.78; H,4.34; N» 12.77 


Ref. 
Ex.21 


SO^-n-Pr 


brown needle- like 
crystals 

(iso-PrOH) ^ 
B9>: 136.0-137.5'>C 


SAiClN,0,S 
Calc: C,53.51; H,4.71; N,12.48 
Pound: C,53.80; H,4.70; N,12.63 


Ref. 
Ex.22 




yellow needle-like 
crystals 

<CIIyCN) 

od: 162.0-163.0*0 


C,A,C11I.0,S 
Calc: C.52.47; H.4.40; N,12.88 
Pound: C,52.57; B,4.30; H,13.13 


Ref. 
Ex.23 


CHjOH 


yellow czyatals 
(iao-PrOH) 
mo: 169.0-171.0*0 


C,^„01N,0 
Calc: 0,60.42; H»4.51; 11.74 
Found: 0,60.72; H,4.23; N. 11.71 


Ref. 
Ex.24 


HHMs 


yellow crystal a 
(DMF-H,0) 
mpt 210.5-213.0*0 


C.AtC1N,0,S 
Calc: 0.51.37; H, 4.07; N,13.31 
Pound: C,51.39; H,4.02: N,13.14 


Ref. 
Ex. 25 


NHAC 


yellow crystals 

(BtOH) 
np: 190.0-191.5*0 


C,^,,ClN.O 
Calc: C. 59.30; H.4.45; N, 14.56 
Pound: 0,59.28; H,4.37; K,14.59 
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I 






R- 


Properties 
( recry* tallica tion 
solvent) 


Elemental analysis 


Ref . 
&3C.26 


NHMfl 


yellow priszn crystals 
(AcOEt) 
bid: 146.5-147.5'C 


C,A,C1N.0, 
Calc: C, 60.59; H,4.80; H,15.70 
Pound: C, 60.75; H.4.69; N,15.66 


Ref. 
Ex.27 


CHMeMHAc 


yellow crystals 
(AcOBt) 
np: 192. 5-194. 0*C 


C,.H„C1N.0, 
Calc: C, 61.09; H,5.13; H,13.57 
Found: C, 61.06; H,5.22; W,13.37 



Table 3 



NH 







Properties 
( reczys tallization 
solvent) 


Elemental analysis 


Ref. 
Ex.28 


SO^ 


yellow crystals 

(MeOH) 
mp: 194. 0-196. 0»C 


C.rH„ClN.O,S 
Calc: C,49.69; H,4.66; N,13.64 
Found: C,49.55; H,4.76; N,13.S2 


Ref. 
Ex.29 


CH,OK 


yellow crystals 

(iso-PrOR) 
BSD! 149. 5-151. 0'C 


C„H„C1N,0, 
Calc: C,59.75r H,5.57; N,11.61 
found: C,59.6S; H,S.38; N^l.SS 


Ref. 
Ex.30 


NHMs 


yellow crystals 
tAcOEt-iso-Pr,0) 
np: 176. 5-177. 5*0 


c.A,ciN,o,s 

Calc: C,50.88; K,4.98; N,13.19 

Found: (:,50.89; H,4.97; M,13.04 


Ref. 
Ex.31 


MHAc 


yellow prism crystals 
(AcOEt) 
mp: 187. 5-188. 5*C 


Calc: 0,58. 69; H,5.44; N,14.41 
Found: C»58.64; H,5.45; N,14.30 


Ref. 
Ex.32 


NKHe 


yellowish brown 
needle- like crystals 
(AcOEt) 
09: 146. 5-148. 0*C 


C|A|C1N,0 
Calc: C, 59.91; H.5.87; N,15.53 
Found: C,59.86; H»5.73; M, 15.59 


Ref. 
Ex.33 


CHHeNHJlC 


yellow crystals 

(AcOEt) 
bp: 170. 0-174. O'C 


C„H„C1N,0, 
Calc: C,60.S0; H,6.04; N,13.44 
Found; 0,60.39; H»6.10; N,13.24 
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IT 


Properties 
( recrys talliza tion 
solvent) 


Elemental analyaia 


Ref . 
Bx.34 


o-50^ 


H 


y«llov needle-liXe 
cryatala 
(CH,CN) 
m: 232.0-233 .0*C 


C,^C1K,0,S 
Calc: C.50.19; H,3.72; N,13.77 
Pound: 0,50.19; H,3.55; N.13.72 


Ref. 
Bx.35 




H 


yellovish brown 
cryatala 
(CH,ai) 
mpt 225. 5-226. 5*C 


C,A.C1NAS 
Calc; C,50.19; B,3.72; N.13.77 
Pound: CSO.ll; B.3.95; N,13.59 


Ref. 
Bsc. 36 


p-SO,NH, 


Me 


yellowiah brown 
cryatala 

(BtOfl) 
mo: 235. 5-237. 0*0 


C,AtClN,0,S 
Oalc: 0,51.37; H,4.07; N.13.31 
Pound: 0,51.49; H,4.07; N,13.03 


Ref. 
Ex.37 


p-SO/IH, 


OUe 


yellowish brown 
needle^like czystals 

(EtOH) 
mo: 238. 0-239. 5»C 


^C,A,C1N.0,S 
Calc: 0,49.49; H,3.92; K,12.82 
Found: 49.44; H,3.79; N,12.90 


Ref. 
Ex.38 


p-SO,HB, 


CX 


yellow cryatnla 
(EtOH) 
BiDi 236.0-237.0*0 


C,^,Cl^,O.S 
calc: 0,46.27; H,3.20; N, 12.70 
Pound: 0,46.29; H,3.07; N,12.54 



Table 5 





Properties 
(recryatallization 
aolvent) 


Elemental analyaia 


Ref. 
Ex.39 


yellow cryatala 

(EtOR) 
dp: 196. 5-197. 5*0 


C,jH„ClK,0,S, 
Calc: 0,43.64; H,3.17; N,13.57 
Pound: 0,43.75; H,3.06; N,13.33 
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Table 6 






n 


Properties 
( recxys tallization 
Bolvent) 


Elemental enalysia 


Ref. 
Ex.40 


1 


yellow needle-like 
cryetalB 
(EtOH) 
Bp: 212. 0-213. 0*C, 
decoBDosition 


C^C1N0,S 
Calc: C,48.92; B,3.34; N,14.26 
Pound: 49.18; H,3.26; N,14.33 


Re£. 
fix. 41 


3 


yellow plate czystale 
(CR,CN) 
bid: 215. 0-216. 0*C 


Calc: C, 51.37; H,4.07; N,13.31 
Pound: C, 51.25; H,4.09; N,13.02 



Table 7 



K2NO2S 



^ ^NH 

0& 





Properties 
frecrys tallization 
solvent) 


Eleaiental analysis 


Ref . 
Ex.42 


yellow crystals 
(JfeOH) 
B0! 216. 0-217. 0*C 


C^,C1N.0,S 
Calc: 48.32; H,4.32; N,14.12 
Found: 48.29; H,4.20; N,14.10 
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1)Bble 8 



Properties 



Re£. 
B3C.43 



MBTs 



yellovish brown liquid 
NHR spectrum ^ (OfSO-d,) ppm: 2.32(3H. m) , 2.84(2B, t, 
OmBBx), 3.26(2H, q, J-eHz), 6.99(2H, 'd, J-8.5Bz), 7.07(2H, 
d. J-8.5BZ), 7.27C2R, d, J«8Hz), 7.58(2H, d, J-8Bz) , 7.60- 
7.65(1B, m), 7.80-7.8S(3H, m) , 8.36(1B, d, J-8.5Hz). 
9.96(1B, ■) 

ZR spectrum V(liq) cm": 3416, 1528, 1160 



reddish brown liquid 

NKR spectrum 8 iOXll^) ppn: 2.89(2H, t, J*6.5Bz), 3.61(2R, 
q, J-6.5IU), 4.66(4H, s)« 5.84(1H, t, J-6.5Hs), 6.73(3R, 
J-8HZ), 7.04(2H« d, J>8Hz), 7.20-7 .35 (lOB, m) , 7.40(1R, t* 
J-8HZ), 7.61(1B, d. J-8HZ), 7.71(1H, t. J-SHx), 7.89(1H, d, 
J-8HX) 

Haas spectrum m/z: 522, 524(3:1, ZT) 

IR spectrum V dig) cm'*; 3416> 1522 



Re£. 
Bx.44 



Re£. 
Ex. 45 



CUMeOH 



yellow crystals 
RMR spectrum ^ (CTCl,) pen: 1.50(3H, d, J«6Rz) , 3.00(2H, t, 
J-TBs), 3.73(2H, q, J-7Hz), 4.92(1H, q, J«6Hz), 5.86(1H, s), 
7.23(2R, d, J-8HZ), 7.38<2H, d, J«8Hz), 7.45-7.50(13, m), 
7.65-7.75{2H, m) , 7.89(1H, d, J»8.5Hz) 

ZR spectrum V(KBr) cm"< 3434, 1516, 1364 

Hass spectrum m/g; 370, 372(3;1, fC) 
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Tahlm 9 








Ref. 
Ex.46 


orange liquid 

NMR spectrum * (CDCl,) ppn: 2.09(2H, quintet, J-7.5H2), 
2.73(2H, t, J-7HX), 2.89(2H, t, J-7.5H*), 2.95(2H, t, 
J-7.5HX), 3.58{2H, q, J-7Hx), 4.64 (4H, ■) . 5.52 (IH, br-a) , 
6.69(2H, d, J-8.5KZ), 6.94(2H, d, J-8.5HX), 7 .20-7 .30 (6H, 
m), 7.33 (4B/ m) 

IR spectrum V(liq) cm**: 3392, 1522 
Kass spectrum a/r: 512. 514(3:1. if) 



Reference Exanple 47 

N- [4- [2- 1 {2-chloro-'3-nitroquinolin-4-yl) amilio] e thy 1] phenyl ] -N- 
methylacetamide 

To 2.59 g of 2-chloro-N- [2- [4- (methylainino)phenyl] ethylj -3- 
nitroquinoline-4-ainine there were added 26 ml of pyridine and 
6.9 ml of acetic anhydride, and the mixture was stirred at room 
temperature for 1.5 hours. The solvent was distilled off under 
reduced pressure and the residue was washed with isopropyl ether 
to obtain 2,72 g of yellow crystals. Recrystallization from 
ethanol yielded yellow prism crystals with a melting point of 
176. 5-177. 0»C. 

Elemental analysis: C„H„C1N«0, 
Calculated: C, 60.23; H, 4.80; N, 14.05 
Found: C, 60.28; H, 4.70; N, 14.01 

The cospound for Reference Example 48 listed in Table 10 was 
obtained by the same method as Reference Example 47. 

Table 10 
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Proper tlea 
( recryv talliu ticm 
woXvmt) 


Klonental aziAlyaiA 


Ref. 
Bx.48 


yellow priom czystals 
CTHF) 
dd: 171. 0-172. S'C 


Calc: C,59.63i B*S.75| R«13.91 
Pound: C,S9.50; B«5.63i N,13.9S 



Reference Exanple 4S 

2-chloro-5, 6,7, 8-tetrahydro-N- [2 - [4 - (N-methylbenzylamino) phenyl) 
ethyl J -3-nitroquinoline-4-amine 

To a suspension of 36.8 g of 2-chloro-5,6,7,8-tetrahydro-N- 
[2 - [4- (methylamino) phenyl] ethyl] -3 -nitroguinoline-4-amine, 14 . 1 
g of potassium carbonate and 370 ml of N,N-dimethylfonnamide 
there was added dropwise 12.4 ml of benzyl bromide at room 
temperature while stirring. After stirring at room temperature 
for 14 hours, the reaction mixture was added to ice water and 
extracted with methylene chloride. The extract was washed with 
water and then'dewatered and concentrated under reduced pressure 
The residue was purified hy column chromatography [silica gel^ 
methylene chloride/n-hexane (1:1)] to obtain 41.9 g of a red 
liquid. 

IR spectrum v(liq) cm"^ : 3432, 1580, .1522 
Mass spectrum m/z : 450, 452 (M*, 3:1), 210 (BP) 

NMR spectrum * (CDCl,) ppm : 1 . 65-1 . 80 (4H, m) , 2 . 02-2 . 15 (2H, m) , 
2.70-2.85(4H, m) , 3.03 (3H, s) , 3.30(2H, q, J=6Hz) , 4.33 (IH, br- 
s), 4.53 (2H, s), 6.71(2H,*d, J=8.5Hz), 7.01(2H, d, J=8.5Hz), 
7.15-7.38(5H, m) , 7.22(2H, d, J=7/5Hz), 7.24(1H, t, J=7.5Hz), 
7.31(2H, t, J=7.5Hz) 

Reference Example 50 

N- [4 - [2 - [ (2-dibenzylamino-3-nitroquinolin-4-yl)amino] ethyl] 
phenyl] ace tamide 

A mixture, of .5.75 g of N- [4- [2- [ (3-amino-2-chloroquinolin- 
4-yl)amino]ethyl]phenyl]acetamide and 11.9 ml of dibenzylamine 
was stirred at lOO'^C for 10 hours. Water and 10% hydrochloric 
acid were added to the reaction mixture, the precipitate was 
filtered off, and the mother liquor was extracted with methylene 
chloride. The extract was washed with water and then dewatered, 
and the solvent was distilled off. The resulting reddish orange 
oily residue was purified by column chromatography [silica gel. 
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ethyl acetate/n-hexane (1:2-2:1)1 to obtain 6.37 g of a reddish 
orange licjuid. 

IR spectrum V(liq) cm'* : 3320, 1668, 1522 

NMR spectrum ^ (CDCl,) ppm : 2.15 (3H, s) , 2.88 (2H, t, J=7Hz) , 
4.03(2H, q, J=7Hz) , 4.50(4H, s) , 7 . 00-7 .30 (13H, m) , 7.42(2H, d, 
J=8Hz), 7. 50-7. 60 (3H, m) , 7.92 (IH, d. J=8Hz) 

The conpounds for Reference Exaii5>les 51-54 listed in Tables 
11 and 12 were obtained by the same method as Reference Example ! 
50. i 



Table 11 



HOMcHC* 






ProDertiea 


Re£. 
Ex. 51 


reddish orange liquid 

NMR spectrum ^ (CDCl,) ppm: 1.4B(3H, d, J=6.5Bz), 1.78(1B, 
br-s), 2.91(2H, t. J»7Bz) , 3.96(2H. J»7Hz), 4.50(4H, 
s), 4.86(1H, J-6.5Hz), 7.10-7.35 (14H, m) , 7.50-7.60(3H, 
m), 7.92(1H, J-8HZ) 

IR spectrum V(liq) cm'S 3352, 1526 
Mass spectrum m/z: 532 (M*) 



Table 12 








n 


Properties 


Ref. 
Ex.52 


NHAc 


2 


orange liquid 

NMR spectrum ^ (CDCl,) ppm: 1.65-1.85 m) « 
2.16(3H, B), 2.30-2.50(2H. m) , 2 . 60-2 .75 (2H. m) . 
2.77UH, t. J-7H2), 3.45(2H, td. Jx»7, 6Hr) , 4.34(4H, 
a), 5.78(1H, t, J-6HZ), 7.11(2H, d. J«8.5Hz}. 7.15- 
7.30(10H, m), 7.41(2H, d, J=8.5H2) 

IR spectrum V(liq) cm"*: 3316, 1670, 1518 


Ref. 

Ex.53 


SO^ 


1 


reddish orange liquid 

NMR spectrum ^ (CMSO-d,) ppm: 1.95-2.05I2H, m) , 
2.68(2B, t, J-8IIZ), 2.e8(2R« t, J«7Hz), 3.00(2H, t, 
J>7BZ), 3.65(2H, td, J>7, 6Bz) , 4.34(4H, €.98(1B, 
t, J«6Rz). 7.10-7.30(12H, m) , 7.38 (2H, d, J«8Hz), 
7.74(2H, d, J-8BZ) 

IR spectrum V(liq) cm': 3352, 1560. 1336 


Ref. 
Ex. 54 


NBn, 


1 


reddish orange liquid 
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aiR spsctrum ^ (CZXIl,) ppn: 2.04(2B, quintst, 
Jml.SBz), 2.75<2H, t. J-7Hx) , 2.76 t, J-7.SRs), 
3.08(2H« t, J-7.5BX), 3.69(2B. J«7Bs), 4.40(4B, 
B), 4.63(4B, B), 6.€8(3a, d, J-8.5Bz). $.99(3H, 
J-8.5HI). 7.13(4B, J-8Bs). 7.20»7.30(12B. m) . 
7.32(4B, t, J»8Bs) 

ZR apectzum V(Uq) cm*': 3344, 1522 
Maab ntectxiim m/zr S73ilC) 



Reference Exaxnple 55 

4- [2- [ (2-N-inetfaylbenzyla]iiino-3-nltroauinplln-4-yl)a2nlno]ethyl] 
benzenesul fonamide 

After dissolving 2.41 g of 4- [2- [ (2-chloro-3-nitroquinolin- 
4-yl)amino]ethyl] benzenesul fonamide in 7.6 ml of N- 
methylbenzylamine^ the solution was stirred at lOO^C for one hour. 
After cooling the reaction mixture to room ten^>erature, 5% 
hydrochloric acid was added and extraction was performed with 
methylene chloride. After washing the extract first with water 
and then with saturated saline and dewatering, the solvent was 
distilled off under reduced pressure. The residue was purified 
by column chromatography [silica gel, methylene chloride/ ethanol 
(50:1-40:1)] to obtain 2.34 g of reddish orange crystals. 
Recrystallization from methanol yielded reddish orange crystals 
with a melting point of 156 .0-157 .E'C. 
Elemental analysis: Cjjfi^r^Sfi^S 
Calculated: C, 65.05; H, 5.90; 15.17 
Found: C, 64.81; H, 5.91; N, 14.90 

Reference Example 56 

4-(2-[ (3-amino-2-chlorqquinolin-4-yl)aminolethyl] benzamide 

After dissolving 2.05 g of nickel chloride •6H3O in 32 ml of 
methsoiol and adding 1.18 g of sodium borohydride at room 
temperature, an N,N-dimethylf ormamide solution containing 6.41 g 
of 4-[2-( (2-chloro-3-nitroquinolin-4-yl)amino]ethyl] benzamide 
was added. Next, 0.65 g of sodium borohydride was gradually 
added. After filtering off the insoluble portion, the solvent 
was distilled off under reduced pressure and a mixed solution of 
water, ethyl acetate and methanol was added to the obtained 
residue prior to extraction. After washing the organic layer 
with saturated saline and dewatering, the solvent was distilled 
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off under reduced pressure. The residue was purified by column 
chromatography [silica gel, methylene chloride/me thanol (30:1- 
10:1) J to obtain 2.88 g of light brown crystals. 
Recrystallization from ethanol yielded light yellow crystals 
with a melting point of 220.0-220. 5*C. 
Elemental analysis: C^^cm fi 
Calculated: c/ 63,44; H, 5.03; 16.44 
Found: 63.28; H, 4.93; 16.24 

The con5)ounds for Reference Examples 57-94 listed in TcUbles 
13 to 25 were obtained by the same method as Reference Exaxiple 
56. 
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Tiible X3 






R- 


Properties 
( recrys tallization 
solvent) 


Elemental analysis 


Ref . 
Ex.57 


CONBMe 


light green crystals 
fStOB) 
mot 148. 0*150. 0*C 


C^,C1H.0 
Calc: C,64.31; R.S.40| xr«15.79 
Found: C,64.39; B»S.41; H,15.97 


Ref . 
Ex.58 


OB 


faint brown crystals 
<AcOBt) 
dp: 218.0-320.0*^ 


Calc: C,65.07; H,5.14; H,13.39 
Pound: C,65.04; H,4.93; N,13.29 


Ref. 
Ex. 59 


CO^Bt 


faint brown needle* 
like crystals 
(i9o-Pr,0) 
mpt 113. 0-115. O-C 


C^ClHjO, 
Calc: Cj64.95; K.5.45; N,11.36 
Pound: C,65.09; B,5.41; N,11.40 
*» 


Ref. 
£x. 60 


c^ 

CH, 


light green cryatals 

(BtOH) 
mp: 113. 0-115. O'C 


C,,H„C1K,0, 
Calc: C, 65.71; H,5.78; N, 10.95 
Pound: C,65.61; H,5.82; N,10.95 


Ref. 
Ex. 61 




brown needle-like 
crystals 
(MeOH) 
dp: 202.5-204.0*0 


C,AtClN,OS 
Calc: C,54.18; H,4.S5? B.14.87 
Pound: C,54.11; H,4.47; N,1S.07 


Ref. 
Ex. 62 


NBMS 


light brown crystals 
(AcOEt-n-Bexane) 
bo: 125. 5-126. 5'C 


C,^,C12I,0,S 
Calc: C,55.31? H,4.90; H,14.33 
Found: C,55.14; 8,4.81; H,14.09 


Ref. 
Ex. 63 


NBT8 


colorless crystals 

(iso*PrOB) 
no: 142. 0-142 ;5"C 


C B„Cllf,0,S 
Calc: C,61.73; B,4.96; N,12.00 
Pound: C,61.61; R,4.84; N»11.82 


Ref. 
Ex. 64 


MHAC 


light yelloir^rism 
crystals 
(CH,C1,) 
moz 161. 5-163. S*C 


C,A,C1W,0 
Calc: C, 64.31; H,5.40; N,15.79 
Pound: C,64.12; R,5.24; N,15.65 
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Tiibla 14 







Properties 
( reczystallixBtion 
solvent) 


Elemental analysis 


Re£. 
Ex.65 




light brown crystals 
(EMF-H,0) 
mpi 201. 5-202. 5^C 


' C,^C1N,0 S 
Calc: C,53.61; H,5.56; N,14.71 
Potmd: C,53.67? H,5.46; N,14.72 


Ref . 
Ex.66 


HKAC 


colorless crystals 

(Benzene) 
ODz 134. 0-134. 5*C 


C,A,C1N.0 
Calc; C,63.S9; H,6.46; H,15.61 
Found: C,63.87; H,6.50; H,15.50 


Ref. 
Ex. 67 


NMeAc 


brown needle-liice 
crystals 

(AcOBt) 
wot 156. 0-158. O^C 


Calc: C,64.42; H,6.76; N,15.03 
Found: C,64.38; H,6.75; N,14.93 


Ref. 
Ex.68 


CBMeNHAC 


colorless crystals 
(CH,Cl,-n-Bex8ne) 
DV: 132. 0-134. 0*C 


C„H„C11I.0 
Calc: C,65.19; B.7.03; M,14.48 
Found: C.6S.04; H,7.15; N,14.40 



Table 15 








R* 


Prefer ties 
( reczystallisatioxv 
solvent) 


Elemental analysis 


Ref. 
Ex. 69 


m-SO/iH, 


H 


greenish brown 
crystals 

(CHjCN) 
mo: 158. 0-160. O'C 


C,^ C1N,0,S • 1/8H,0 
Calc: C,53.86; R,4.59; H,14.78 
Found: C,53.78; B,4.34? N.14.67 


Ref. 
Ex.70 


p-SO/IH, 


Me 


light brown 
crystals 
(EtOH) 
mp: 201.0-202.0*0 


Calc: C.55.31; B,4.90; ir,14.33 
Found: C»55.32; H,4.96; N.14.11 


Ref. 
Ex. 71 


p-SO/«, 


OMe 


light brown 
crystals 
(EtOH) 
npt 196. 5-198. 0*C 


Calc: C,53.13; H,4.71; N»13.77 
Found: C,53.15; B«4.71; N^13.87 
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Proportios 
( r«cxys tallisa tlon 
solvent) 


Blesaental analysis 


Ra£. 
B)c.72 


Xioht brown cryatals 
(AcOBt) 
so: 176. 0-177. 0«C 


C^,C1H,0A 
Calc: C,47.05; R,3.95; H,14.63 
Pound: C,47.03; R,3.89; N,14.41 



Table 17 






n 


Properties 

( r ecrya talli X a tion 
Bolvent) 


Blemental analysis 


Re£. 
Bx.73 


1 


light yellowish brown 
needle-like crystals 
(BtOH) 
np: 202. 0-203, 0*C 


Calc: C.52.96; H,4.17; N,15.44 
Pound: C,52.68; U,4.29; N,15.19 


Re£. 
Bx.74 


3 


light green needle- 
like crystals 
(MeOR} 
no; 163. 0-166. 0*C 


CA,C1N.0,S 
Calc: C,55.3l; H,4.90; N,X4.33 
Pound: C,S5.21; H,4.99; N«14.09 








Tabfe 18 




















Properties 
( recxys tallisation 
solvent) 


Elemental analysis 






Re£. 
Ex. 75 


light yellofw crystals 
C AcOBt) 
not 162. 0-183. 0*C 


Calc: 0,65.05; H»5.90| N,15.17 
Pound: C,64.81; H«5.91; N,14.90 
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Table 19 





Properties 
( fecry* tallization 
solvent) 


Elemental analysis 


Ref . 
Ex.76 


gray crystals 
(nHF-H,0) 
moi 208. 0-210. 0*C 


Calc: C, 68.28; B,6.30; H,13.27 
Found: C,68.30; R,6.30; N,13.25 



Table 30 










Ref . 
Ex.77 


SOjMRMe 


green liquid 

NKR spectrum ^ (OfSO-d,) ppm: 2.38(3H, d, 
J»5.5Bz), 2.93(2R, t, J«7.5Hz), 3.S0(2a, 
td, J-7.5r 7Bz), 4.93 (2E, br*s), 5.27 (IH, 
t, J«7Hz), 7.24(1H, q, J=5.5Hz), 7.35- 
7.45(4H, m), 7.65(2H, d, J«8.5Hz), 7.66{1H, 
dd, J-8.5,1H*), 7.90(1H, dd, J-8.5. iHz), 
7.95(1H, hr-a) 

IR spectrum V(liq) cm': 3360, 1360, 1184 
Mass BDectrumm/z: 390, 392(3:1, K*) 


Ref. 
Ex.78 


SO^NHEt 


greeif liquid 

NHR spectrum ^ (SMSO-d.) ppm: 0.95(3H, t, 
J«7.5Hz), 2.70^2.60(2R, m) , 2.95(2H, t, 
J»7;5Hz), 3.50(2H, q, J»7.5Hz), 4.90(2H, 
br-s), 5.25(1H, t, J=7.5Hz), 7 .30-7 .45 (5H, 
m), 7. 60-7. 80 (3H, m) , 7. 80-7. 90 (IB, m) 

IR spectnan V(liq) cm': 3352, 1386, 1184 
Mass spectrum m/z: 404, 406(3:1, H*) 


Ref. 
Ex. 79 


SO^>n-Pr 


green liquid 

NKR spectrum ^ (EMSO-d,) ppm: 0.80{3H, t, 
J*7Ez), 1.35 (2H, sextet, J=7Rz) , 2.65 (2H, 
q, J»7Hz), 2.90(2H, t, J=7.5Hz), 3.50UH, 
q, J-7.5HZ), 4.95 (2H, br-s) , 5.25(1H, t, 
J-7.5HZ), 7.35-7.45(5H, m) , 7.65-7 .70 (3H, 
m), 7.85-7.9S(ia, m) 

IR spectrum V(liq) cm"": 3352, 1380, 1160 


Ref. 
Ex. 80 


SO/IMe, 


deep green liquid 

NMR spectrum (EHSO-d,) ppm: 2.57 (6H, a), 
2.96 (2H, t, J-7HZ), 3.53 (2H, q. J=7Hz), 
4.93(2H, br-s), 5.29(1H, t, J»7Hz) , 7.35- 
7.45(2R, m), 7.44(2H, d, Ja8.5Hz), 7.59(2H, 
d, J-6.5HZ), 7.66(1H, dd, Js8, IBz), 
7.90 (IB, dd, J-8, iHz) 

IR spectrum V(liq) cm': 3360, 1338, 1186 
Mass spectrum m/z: 404, 406(3:1, J/C) 






dark green liquid 

NMR spectrum ^ (mSO-dJ ppm: 2.83(2H, t. 
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Ref. 
Sx.81 



CH,GB 



J-7.Sas). 3.45(2B, q, J-7.3H*), 4.4S(2B, d, 

4.90(2B, 4.96(1B. t. 

J-5.5HX), 5.a4(lB, t, J-7.5HX), 7.16(2H, d, 
J-8BZ), 7.21(2B* d, J»8ax), 7.35-7 .43 
m), 7.68(1B, dd, J-8.3,2BS), 7.97(1B. dd, 
J-8. 5, 2Bs} 

XR •p«ctzi2m V(liq) en'*: 3353 

Mass roectrum m/g; 327, 329(3;1. M*) 
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i) ® 

Table 21 



OX 





R 




Ref . 
Ex. 82 


MBn, 


brown liquid 

NMR spectrum ^ (CDCl,) ppm: 2.82I2H, t, 
J=6.5Hz), 3.44(2H, q, J=6.5Hr), 3.76(1H, t, 
J-6.5H2), 3.85(2H, br-s) , 4.67(4H, «), 
6.73(2H, d, J-8.5HZ), 7.06(2H, d, Cr-8.5Hz}, 
7.20-7.40(aH, m), 7 .40-7 .50 (2H, m) , 
7.86(1B, d, J»8Hz) 

ZR Bpectrun V(Uq) cm": 3440, 3356 
Mass epectzum m/z: 492, 494(3:1. M*) 


Ref. 
Ex.83 


CRMeMRAc 


brown liquid 

NMR spectrum ^ <DKSO'd,) ppm: 1.30 (3H, d, 
Js7.5Hz), 1.82(3K, S) , 2.81<2H, t, 
Ja7.5Hr), 3.44(2H, td, J=7.5: 7Hz), 
4.65(1H, q, J-7.5HZ), 4.90(2R, B) , 5.24(1H, 
tr J»7az), 7.13 (2R, d, J»8Hz), 7.18 (2H, d, 
J-8RZ), 7.35-7.50(2K, m) , 7.67(1H, dd, 
J>8,lHz), 7.90-8.00(lH, m) , 8.07(1H, d, 
J-7.5HZ) 

IR spectrum V(liq) cm": 3336. 1656 
Mass spectrum m/z: 382(M') 


Ref. 
Ex.84 


NMeAc 


colorless liquid 

NMR spectrum ^ (OMSO-d,) ppm: 1.74 (3H« s) , 
2.87(2B, t, J-7HZ), 3.11(3B, a), 3.50(2H, 
q. J-7HZ). 4.90(2H. br-s), 5.26 <1H, t, 
J«7Hz), 7.15{2H. d, Ja8.5Hz), 7.24(2H, d, 
J»a.5Hz), 7.30-7.45(2H, m) . 7.67(1H, dd, 
J»8:B,lHz), 7.92(1H, dd, J=8.5, IHx) 

ZR spectrum V(liq) cm**: 3344. 1646 
Mass spectrum m/z: 368 (K*) 
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Tnhle 23 





R* 


Properties 


Re£. 
Ex.85 


CH,QH 


brown liquid 

NMR spectrum ^ (DHSO-d,) ppm': 1 .60-1.75 (iBp m) , 
2.44(2B, t, J-6H2), 2.58(2H, t, J-6Rz), 
2.72(2H, t, J-7.5HZ). 3.28(2H. td, J-7.5, 
6Bz), 4.36(2H, br-s), 4.41(1B, t, J-6Bz), 
4.45(2H, d, J-6RZ), 4.96(1H, t, J-6Bs) . 
7.13(2B, d, J-8.5RZ), 7.21(2R, d, J-8.5Bz) 

XR spectrum V(Uq) cm'': 3352 

Mass spectrum m/r: 331. 333(3:1. K*) 


Ref. 
Ex.86 


HBMS 


light brown liquid 

KMR spectrum ^ (GMSO-d,) ppm: 1.60-1.75(4B, m) , 
2.41(2R, J-6RZ), 2.S7<2H, t. J-6BZ) , 
2.70(2R, J-7HZ), 2.92(3B. s), 3.28(2B, 
J-7Bx)« 4.36(2B, br-0), 4.40(1B, t, J-7Bx)« 
7.11(2H, d, J-8.5BZ), 7.14(2B, d, J-8.5BS), 
9.46 (IB, br-B) 

XR spectrum VUiq) om'*: 3356, 3264, 1336, 1154 
Mass spectrum m/z: 394. 396(3:1. tf) 


Ref. 
Ex.87 


NHttBn 


brown liquid 

NMR spectrum ^ (CDCl,) ppm: 1.60-1.80(4R. m) , 
2.20-2.35(2S. m) , 2 .65-2 .80 (4a, m) , 3.02(3B. 
s), 3.20-3.40(3B, m) , 3.52(2B. br-a), 4.52(2B, 
8), 6.70(2R, d, J«8.5Bz), 7.05(2B, d, 
J-8.5MZ), 7.15-7.40(5B, m) , 7.21(2B, d, 
J-7.Saz), 7.20-7. 30(1B, m) , 7.31(2B, t, 
J-7.5BZ) 

XR spectrum VUiq) cm'': 3356 

Mass spectrum m/zr 420, 422^3:1, M*> 
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Table 23 






R- 


■ r' 


Properties 


Ex.68 


o-SO^ 


R 


light green liquid 

NMR «pectrum * (mSO-d,) ppm: 3.32(2H, t, 
J-8HZ), 3.52(2H, td, J-B, 7H2), 4.94 (2H, br-s), 
5.22(1H, t, J»7HZ), 7.35-7.45(7H, m) , 7.49<1H, 
td, J-6.1HZ), 7.67(1H, dd, J«8,1H2), 7.88(1H, 
dd, J-8,1B2), 7.95-8.00{lH, m) 

IR spectrum V(liq) cm'*: 3428, 3330 « 1180 
Mass speetnim m/2: 376, 378(3:1, K*) 


Re£. 
Ex.89 


p-SOjNH, 


CX 


reddish brown crystals 

NMR spectrum * (DMSO-d.) ppm: 2.91(2H, t, 
J-7.SHZ), 3.43(2H, td, J«7.5.6.5Hz) , 5.08(2H, 
br-8), 5.35(1H, t, J>6.5Kz), 7.16(2H, br-s) . 
7.39(1H. dd, J»9, 2.5H2), 7.40(2H, d, Ja8.5Hz), 
7.69(IH, d, J-9HZ), 7.73{2H,M, J*8.5Hz), 
8.01(1R, d, J>2.5Hz) 

IR spectrum V(liq) cm*': 3444, 3372, 1330, 1160 
Mass soectrum m/z: 410. 412. 414(9:6:1. M*) 
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Tabic 24 






R- 


ProDerties 


Re£. 
Ex.90 


CBMoOH 


yeUowiah brown liquid 

NMR »p«ctrMm * (CDCl,) ppm: 1.50 (3H, d, J-6Hz). 
1.75{1B, br-a), 2.92(2H, t, J-7Hx), 3.46(2H. 
t, J-7HX), 3.50(1H. hr-s). 4.00C2H, br-«), 
4.50(4R, s), 4.90(1H, q, J-6HX) , 7.15- 
7.40C17H, m), 7.77 (IH, d, J»7.5Hz) 

IR ffTMCkrum Vllint r<in*'> lAlfi 

B^/VWImAUIB T IXiQJ will • 

Mass 8i>ectruni ra/z: 502 (M*) 


Re£. 
Ex.n 


NMeAc 


brown liquid 

NMR nMCtrum ^ (CZXTl,) ppm: 1.86 (3B, br-s), 
3.94(2R, t, J»7Hz). 3.25(3H, br-s), 3.48(2B, 
td» J«7,5.5RZ), 3.60(1H, J«5.5Hz), 4.01(2B, 
br-s), 4.51(4R, a), 7.12(2H, d, J«8Bz), 7.18- 
7.42tl5H, IB), 7.79(1H, d, J»8.5Hz) 

IR spectrum V(liq) cm*': 3420, 3370, 1660 
Haaa ffpcctrum m/z: 529 (M*) 


Ref . 
Ex.92 


NHAc 


brown liquid 

NMR ■pectxum ^ (CDCl^) ppo: 2.17 (3R, m) » 
2.88(2R» t, J-6.5BZ), 3.44(2B, J-6.5Bz), 
3.57<1B, br-8), 4.00(2H, br-s), 4.50(4R, a), 
7.15(1B, br-s), 7.15-7.30C13H. m) , 7.36(1H, t. 
J-7.5BX). 7.40-7.45(3B» m) , 7.78 (IB, d, 
J-8.5BZ) 

IR spectrum V(liq) on**: 3324, 1670 
Mass spectrum m/z: 515 (M*) 
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Table 25 






R* 


n 


Properties 


Re£. 
Ex.93 


NHAc 


2 


brown liquid 

NMR spectrum ^ (CDCl,) ppm: 1.60-1.80(4B, m) , 
2.17(3H, 8), 2.20-2.35(2H, m) , 2 .65-2 .75 (2H, 
m), 2.73(2H, t, J»6.5Hz). 3.34<2H, t, 
J-(.5Hx), 3.C1(2K, br-8), 4.23 (4H, ■)« 
7.I1(2R, d» J-8RZ), 7.15-7.33 (lOR, m) , 
7.41(2H, J«8HX) 

IR spectrum Y(liq) cm'*: 3412, 3320, 1668 
Haas soectrum m/z: 519 (M') 


Re£. 
Ex.94 


NBn, 


1 


green liquid 

MMR apeetrua f (CDCl,) ppm; 2.02(2R, quintet, 
J-6.5RZ), 2.62 (2R, t, J*6.5Rz}, 2.83 (2R, t, 
J-6.5HZ), 2.87 (2H, t, J=6.5H2), 3.17(2H, br- 
8), 3.49(2H, t, J*6.5Hz), j.65(lH, br-a) , 
4.12(4B, B), 4.63 (4K, s), 6.63 (2H, d. 
J=8.5Hz), 6.85(2H, d, Jo8.5Hz), 7.15(2H, t, 
J«7.5Hz), 7.20-7.30(14H, m) , 7.32<4H, t, 
J-7.5HZ) 

XR spectrum V(liq) cm'S 3384 
Masa soectrum m/z: 643 (M*) 



Reference Example 95 

4- [2- {4-chloro-lH--imida2o[4, 5-c]quinolin-l-yl)ethyl]ben2aniide 

Upon adding 10 ml of ethyl orthof ornate to 2.45 g of 4-[2- 
t (3-ainino-2-chloroquinolin-4-yl)aicdno] ethyl]ben2amide, the 
mixture was stirred at 80-120*'C for 5 hours. After addition of 
n-hexane at room temperature, the precipitated crystals were 
filtered off and washed with isopropyl ether to obtain 2.29 g of 
light brown crystals. Recrystallization from acetonitrile 
yielded colorless crystals with a melting point of 287 . 0-288 . 0**C. 
Elemental analysis: Cj,H„ClN^O 
Calculated: C, 65.05; 4.31; N, 15.97 
Found: 64.80; H, 4,08; N, 16.15 

The compoxirids for Reference Examples 96-147 listed in Tables 
26 to 34 were obtained by the same method as Reference Exaxnple 
95. 
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opertiaa I Blemental analysis 

vtallisation 

olvgnt) 

fht brown CL^,C1N,0 

rystals Calc: C, 65.84; H.4.70/ N,15.36 

(BtQB) Pound: C,65.66; B.4.76; N^S.O? 





R- 


r' 


Propertiaa 
( recryv tal lisa tion 


Elemental analysis 


Re£. 
Ex.96 


CQNHMe 


B 


Ixyht brown 
crystals 

(BtQB) 


' CLA,C1N,0 
Calc: C»65.64; 8,4.70/ N,15.36 
Pound: C, 65.66; B*4.76; N,15.07 


Ref. 
Ex. 97 


OR 


H 


light brown 
crystals 
(EMF-B,0) 

-III A JfcMjM 


Calc: C,66.77; E,4.36; 11,12.98 
Pound: C,67.04; B.4.06| N,13.07 


Re£. 
£x.98 


CO,Et 


H 


light brown 
crystals 
(iao-PrOH) 
np: 128. 0-129. 0*C 


C„H„C1N,0, 
Calc: C, 66.40; H,4.78; N,11.06 
Found: C,66.50; B.4.57; N«11.05 


Ref . 
Ex.99 




H 


colorless crystals 
(BtOB) 


.P^CINO. 
Calc: C,67.09; B.5.12; N,10.67 


Re£. 
Ex.100 


SO,NREt 


B 


light green 
crystals 

(EtOB) 
mp: 205. 0-206. 5*C 


C^„C1N,0,S 
Calc: C,57.90; H,4.62; H,13.50 
Pound: C,58.18; B.4.59; N,13.53 


ReC. 
Ex.101 


SOjm-n-Pr 


B 


light yellow plate 
crystals 
(MeOH) 
bp: 231. 5-234. S-C 


C,H„C1N,0,S 
Calc: C,58.80; B,4.93; N,13.06 
Found: C, 58.68; B,4.71; N,12.92 


Ref. 
Bx.102 




B 


light yellow 
crystals 

{C3i,CN) 
wp: 233. 5-235. 0«C 


C.^,C1NAS 
Calc: C,57.90; B,4.62; N,13.50 
Found: C,57.71; B,4.33; 11,13.26 


Ref. 
Ex.103 


SO^ 


B 


light yellowish 
brown crystals 
(DHF-H,0) ^ 
dp: 265. 0-266. S'^C 


Calc: C, 55.89; B,3.91; H,14.48 
Found: C, 55.72; E,3.73; N.14.52 


Ref. 
Ex.104 


SO,NIOte 


B 


yellow crystals 
(DMP-HjO) 
mpi 216. 5-217. 5»C 


C„B„C1N,0,S 
Calc: C,56.93; B,4.27; N,13.98 
Found: C,56.79; B,4.43; N,13.80 



■i 
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R* 




( recrys tallica tion 
solvent) 


Elemental analysis 


RcC. 

Ex.105 


50,NHMe 


Me 


colorless crystals 

(OtfF-R,0) 
mp: 253. 0-254. O^C 


C^,C1N,0,S 
Cale.s C.57 90 • R 4 fi2 • M 11 SO 
Pound: C,57.92; H,4.40; N,13.48 


Re£. 
Ex, 106 


SO,NHMe 


Bt 


light yellow crystals 
mp: 272. 5-273. 5*C 


C I^C1N,0,S 

waxw • . Wf^O.OVf I1»«*7J( NfXJ.UO 

Found: C,5B.61f H,4.87; N,12.95 


Ref. 
Ex.107 


50,NHMe 


n-Pr 


light yellow crystals 
(DtfP-B^O) 
mp: 260.5-261.5 C 


C^CINAS 
Calc.5 C,59.65; H.5.23; N,12.65 
rouna: 0,59.70; HfS.Zl; N, 12.51 


Ref. 
Ex.106 


SO^NHMe 


n-Bu 


light brown crystals 
(DMP-H,0) 
mp: 205. 5-206. O'C 


qpL,ClN.O,S 
Calc: 0,60.45; H,5.51; N,12.2$ 
Pound: 0,60.45; H,5.47; N, 12.25 


Re£. 
Ex.109 


CH3OH 


H 


light brown crystals 
(BtGR) 
no- 191 n^n 

•* V • **A.V— AjJ.U W 


- C^,C1N,0 
Oalc: 0,67.56; H,4.77; H,12.44 
Found- C 67 58 > H 4 SS • N 12 27 


Ref. 

Ex.110 


C3I,0H 


n-Bu 


light yellow crystals 
(AcOBt) 
mp: 177. 5-178. 5'C 


0^,01N,0 
Calc: C,70.13f H,6.X4; N.10.67 
Pound: C,70.16; H,6.03; N,10.61 


Ref. 
Ex.111 


NRMs 


H 


colorless prism 
crystals 
(EtOH) 
mp: 218. 5-220. O'C 


0,^,01N,0,S 
Oalc: 0,56.93; R,4.27; N,13.98 
Found: 0,56.95; H,4.26; N,13.77 


Ref. 
Ex.112 


NHMS 


Me 


light brown crystals 
(BtCS) 
mp: 249.0-250.0*0 


C^,C1N,0,S 
Calc: 0,57.90; H,4.62; N,13.50 
Pound: 0,57.96; B,4.74; N,13.21 


Ref. 
Ex.113 


NHHS 


Et 


light brown prism 
crystals 
(EtOH) 
mp: 240. 0-240. S'C 


C„H,jClN.0,S 
Calc: C, 58.80; B,4.93; N,13.06 
Found: 0, 58.67; H,4.84; N,12.94 


Ref. 
Ex.114 


HHMs 


n-Pr 


colorless crystals 

(HeOH) 
mp: 221. 5-224. O'C 


C^,C1N,0,S 
Oalc: 0,59.65; H,5.23; N, 12.65 
Found: 0,59.65; H,5.15; N. 12.63 


Ref. 
Ex.115 


NHMS 


n-Bu 


light yellow crystals 
(HeOH) 
mp: 199.5-200.5*0 


C^01N,0,S 
Calc: C, 60.45; H,5.51; N,12.26 
Found: C,60.45; R,5.44; N,12.20 
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Tabl* 38 







r' 


Properties 

Irecrv^al l 4y !• f irn 

solvent) 


Elemental acalysia 


Re£. 
Ex.116 


NBTS 


H 


light yelloir needle- 
liXe crystals 

bd: 246. 5-247. 0»C 


C^C1N,0,S 
Calc: C, 62.95? B.4.44; N,11.75 
Poimd* C 62 79* S4)fi* M19 ni 


Re£. 
ex.117 


NHAc 




colorless crystals 
ibd: 276.0-277. 0*0 


C^,C1K,0 
wa«LC.: Utoa.ev; n,e./o; ff#l3.jD 
Pound: 0,65.66; H«4.76; N, 15.09 


Re£. 
£x.ll8 


KUAc 


Me 


faint yellow needle- 
like crystals 
(MeOH) 
bd: 250. 0-251. O'C 


C,H„C1K,0 
Calc: 0,66.58; H,5.05; N,14.79 
Pound: 0,66.46; H,5.03; N,14.80 


Re£. 
Ex.119 


NHAc 




yellowish orange 
crystals 
(AcOEt) 
no: 215. 0-215. S'C 


C^CIN.O 
Calc: C;, 67.26; B,5.39; N, 14.26 
Pound: 0,67.44; H,5.41; N,14.23 


nee • 

Ex.130 


NHAc 


n-Bu 


light brown crystals 
(MeOR) 
mp: 220. 0-220. 5'C 


Calc: 0,68.48; H,5'.99; K,13.31 
Found: 0,68.47; H,6.00; N,13.58 


Ref . 
EX.121 


NMeAc 


B 


coxotxkbb neecLLe— ixxe 
crystals 
(EtOH) 
wp: 137. 0-137. 5^C 


Calc: 0,66.58; H,5.05; N,14.79 
Pound: 0,66.50; H,4.96; 1I,X4.77 


Re£. 
Ex.122 


NMeAe 


Me 


colorless crystals 

(iso-PrOH) 
mp: 248. 5-249. 0*C 


C^.C1N,0 
Calc: 0,67.26; H,5.39; N,14.26 
Found: 0,67.30; H,5.42; N,14.24 


ReC. 
Ex.123 


NMeAc 


Et 


faint brown prism 
^crystals 

(THF) 
oip: 233. 0-234. S*C 


C,A,C1N,0 
Calc: 0,67. 8^; H,5.70; N,13.77 
Pound: 0,68.06; R,5.58; N,13.94 


Ref. 
Ex.124 


NMeAc 


n-Bu 


colorless crystals 

(AcOBt-iso-Pr,0) 
mp: 175. 5-176. 0*C 


C^CIN.O 
Calc: 0,69.03; H,6.26; N,12.88 
Pound: 0,69.07; H,6.22; N,X2.85 


Ra£. 
Ex.125 


NBn, 


n-Bu 


colorless crystals 

(AcOEt) 
mp: 151. 5-152. 5'C 


C,A,C1N, 

Calc: 0,77.33; H,6.31; 11,10.02 
Pound: 0,77.42; H,6.29; N,10.11 


Re£. 
Ex.126 


OIHeMBAc 


Et 


light yellow crystals 
(AcOEt) 
mp: 188. 5-190. 5'C 


C,^C1N,0 
Calc: 0,68.48; H,5.99; N,13.31 
Pound: 0,68.27; H,6.11; N,13.21 
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Table 29 







R 


Properties 
( recrys talliza t ion 

fiOlvWTlt) 


Elemental analysis 


Ref . 
Ex.127 


SOJQL 


n 


light yellowish brown 
crystals 
(DMP-H,0) 
mo: 247. 5-249. 5*C 


Calc: C.55.3J; H,4.90; N,14.33 
Found: C,55.03; H,4.76; N,14.40 


Re£. 

Ex.128 


NHMa 


H 


colorless crystals 

(iso-PrOH) 
mo: 202. 0-204, O'C 


C,^,C1N,0,S 
Calc: 0,56.36? H,5.23; N,13.84 
Found: 0,56.51; H,5.41; N,13.57 


Re£. 
Ex.129 


NKHs 


Me 


colorless prism 
crystals 
(EtOR) 
mp: 247. 0-248. C'C 


C,^C1N,0,S 
Calc: 0,57.34; H,5.53; N,13.37 
Found: C.57.34; H,5.72; N,13.16 


Ref . 
Ex.130 


NHHs 


n-Bu 


colorless needle-like 
crystals 
(AcOEt) 
mp: 164. 0-165. 0'C 


Calc: i?,59.S?; H,6!34; M,12.15 
Found: 0,59.70; H,6.22; N,11.95 


Re£. 
Ex.131 


NHAc 


R 


colorless crystals 

(MeOR) 
mp: 247. 0-249. O'C 


C,^01N,0 
Calc: 0,64.95; R, 6.00; N,15.15 
Found: 0,65.14; R,5.72; N, 15.23 


Ref. 
Ex.132 


NHAC 


Me 


colorless needle- like 
crystals 
(BtOH) 
mp: 249. 0-250. 


a,H„OlN,0 
Calc: 0,65.87; H,6.05; N,14.63 
irouna. (^,6^.62; H, 6.05; N»14.61 


Ref. 
Ex.133 


NHAc 


Et 


colorless crystals 

(AcOEt) 
mp: 202.0-202,5*0 


0,A,01N,0 
Calc: 0,66.57; H,6.35; 11,14.12 
Found: 0,66.32; H,6.24; N, 14.04 


Ref. 
Ex.134 


NHAc 


n-Bu 


colorless crystals 

CAcOEt) 
mo: 192. 0-193. O'C 


C„H„01N.O 
Calc: 0,67.83; H,6.88; N,13.18 
Found: 0,67.89; H,7.02; N,12.93 


Ref. 
Ex.135 


NMeAc 


H 


light brown crystals 

(iso-PrOH) ' 
mp: 191.5-192.5*0 


C„H„C1H,0 
Oalc: 0,65.87; H,6.0S; K,14.63 
Found: 0,66.07; H,6.02; M,14.61 


Ref. 
Ex.136 


NMeAc 


He 


colorless crystals 

(EtOH) 
mp: 229.0-230.0*0 


0^,C1M0 
Calc: 0,66.57; H,6.35; N,14vl2 
Found: 0,66.40; R,6.35; N, 14,11 


Ref. 
Ex.137 


NMeAc 


Et 


colorless needle-like 
crystals 
(THF) 
mp: 217. 5-218. 5*0 


0„H„C1N.O 
Oalc: 0,67.22; H,6.62; N,13.63 
Found: 0,67.17; H,6.62; N,13.68 


Ref. 
Ex.138 


NMeAc 


n-Bu' 


colorless crystals 

<AcOEt-iso-PrjO) 
mp: 147. 0-148. O'C 


C„H„01N,O 
Oalc: 0,68.40; H,7.12; N,12.76 
Found: 0,68.52; H,7.17; N,l2.77 
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Table 30 







R= 


Properties 
( reczy 8 tallixation 
solvent) 


Elemental analysis 


Ref. 
Ex.139 


CHHeNKAc 


H 


colorless crystals 

(AcOEt) 
nv: 192. 5-193. 5»C 


CL^CIWO 
Calc: C,66.57; H,6.35; N,14.12 
Found: C,66.63; R»6.47; N,14.29 



Table 31 



-oiC 





R* 


■r' ■ 


Properties 
(recrys tallixation 
solvent) 


Elemental analysis 


Ref. 
Ex.140 




H 


brown crystals 
(DMF-H,0) 
mo: 261. 0-262. 5*C 


C.^ C1N,0,S.1/4H,0 
Calc: CSS. 24; B,3.99; N,14.32 
Foiand: C, 55.06; H,3.71; N,14.44 


Ref. 
Ex.141 


p-SO^ 


Me 


light brown crystals 
(CHjCN) 
mp: 276. 5-278. 0*C 


q^,ClN.O,S 
Calc: C, 56.93; H,4.27; N.13.98 
Found: C, 56.66; H,4.11; N, 13.81 


Ref. 
Ex.142 


p-SO^ 


OMq 


light brown crystals 

(caijCK) 

no: 266. 5-268. 0*C 


C,A,C1N,0,S 
Calc: C, 54.74; H.4.11; N,13.44 
Pound: C. 54.47; K.3.96; N,13.29 


Ref. 
Ex.143 


P-SO^ 


CI 


light brown crystals 
(CH,ai) 
sip: 263. 0-264. 0*C 


c,^ ci^,o,s 

Calc: C,51.3i; H,3.35; N,13.30 
Found: C, 51.13; H,3.16; N.13.07 



H2N02S 



Table 32 






Properties 
( r eery s tal li x a tion 
solvent) 


Elemental analysis 


Ref. 
Ex.144 


light brown crystals 

(CH,QI) 
ns): 238.S-239.5*C 


C,A.C1N,0,S, 
Calc: C,48.91; R,3.34; N,14.26 
Found: C, 49.08; H,3.23; H,14.53 
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Tlftbltt 33 






n 


Properties 
< reciys talli za tion 
solvent) 


Elemental analysis 


Re£. 
Ex.145 


1 


colorless needle-like 
crystals 
(BtOH) 
mp: 260. 0-261. O'C 


q^ClH.O^ 
Calc: C,54.77; H,3.51; N,15.03 
Found: C,54.73; H.3.48; N, 14.64 


Ref . 
Ex.146 


3 


colorless crystals 

(DMF-HjO) 
mo: 183.5-lff4.0*C 


C,^,C1N,0,S 
Calc: C,56.93; H,4.27; N,13.98 
Found: C,56.65; H,4.25; N, 13.68 



Table 34 






; — r- Properties 


Ref. 
Ex.147 


coiorxess crystals 

NMR spectrum ^ (rMSO-d,) ppm: 1.81(4H, br-s) , 2,88(2H, 
br-s), 3.10(2H, br-s), 3.10(2H, t, J-7.5H2). 4.50(2H, 
8), 4.61{2H, t, J*7.5Hx), 5.24(1H, a), 7.10(2H, d. 
J»8H2), 7.22 (2H, d. J=8Hz) , 8.04 (IH, s) 

IR spectrum V(lla) cm'*: 3436 



Reference Example 148 

4- [2- (4-chloro-2-inethyl-lH-iinida20 [4, 5-c]quinolin-l-yl) ethyl] -N- 
( 1 - e thoxye thylidene ) benzenesul f onamide 

Upon adding 9.4 ml of ethyl orthoformate to 2.34 g of 4-[2- 
[ ( 3 -amino-2-chloroquinolin-4-yl) amino] ethyl] benzenesulfonamide, 
the mixture was stirred at 140'*C overnight. After cooling the 
reaction solution, n~hexane was added for decantation, and then 
the residue was purified by column chromatography [silica gel, 
ethyl acetate/n-hexane (1:1-4:1)]. This was crystallized from a 
mixed solution of ethyl acetate and n-hexane to obtain 1.67 g of 
crystals. Recrystallization from ethyl acetate yielded yellow 
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needle-like crystals with a melting point of 151 • 0-152 .0'C. 
Elemental analysis: CJi^ClNfi^S 
Calculated: C. 58.65; H, 4.92; N, 11.90 
Found: 58.59; H, 4.70; N, 11.71 

The compounds for Reference Examples 149-152 listed in 
Tables 35 and 36 were obtained by the same method as Reference 
Example 148. 
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Table 35 



bo' 






R^ 


R" 


Properties 
(recrystallixation 
solvent ) 


Elemental analysis 


Ref . 
Ex, 149 


Et 


Et 


light yellowish brown 
crystals 
(OfF) 
JBD: 177.0-178 :o»C 


C^C1N,0,S 
Calc: C,60.17; H,5.45; N,11.23 
Found: C, 60.02; H,5.46; Nai.ll 


Ref. 
Ex.150 


n-Pr 


n-Pr 


yellow needle->like 
crystals 
(iso-PrOH) 
mo: 117. 6-117. 5'C 


C^jClN,0,S 
5'ff\"' H,5.93; N,10.63 
Pound: C,61.41; H,5.90; M,10.84 


Ref. 
Ex.151 


n-Bu 


n-Bu 


yellowish brown 
crystals 
(AcOEt-n-Hex) 
mo: 99. 0-100. 5'C 


C,A,C1II,0,S 
Calc: C,62.74; H,6.35; N,10.09 
Found: C, 62.58,- H,6.41f N, 10.13 



Table 36 



E!0 



Ref. 
Ex.152 



Properties 



reddish bro%ni crystals 
NMR spectrum * (DMSO-d,) ppm: 1.00-1.25 (3H, m) , 3.71(2H. 
J=7Hz), 4.22(2H, q, J-7H2) , 5.09(2H, t, J-7H2) , 7.10- 
7.15(1H, m), 7.40-7.60(2H, m) , 7 . 65-7 . 80 (2H, m) , 7.90- 

^' *^=S' ^^J' 8.25(1H, s), 8.50- 
8.55(1H« m) , 8.65(1H, s) 

IR spectrum V(liq) cm"*: 1366, 1162 

Mass sp ectrum m/z; 442. 444(3:1. HC) 



Reference Example 153 

4-[2-(4-chloro-2-ethyl-lH-iinida2o[4,5-c]quinolin-l- 
yl) ethyl] benzyl propionate 

After dissolving 3.00 g of 4- [2- [ (3-amino-2-chloro- 

quinolin-4-yl)aiiiinoJethyllben2yl alcohol in 75 ml of toluene, 

3.1 ml of propionyl chloride was added. After stirring at room 

temperature for 3 hours, 0.17 g of p-toluenesulfonic acid-lH,0 

was added and reflux was carried out for 6 hours, after which 

the reaction mixture was concentrated under reduced pressure. 
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the residue was dissolved in methylene chloride, and the mixture 
was washed first with 10% ammonia water, water and then 
saturated saline. After deWatering the methylene chloride layer, 
the solvent was distilled off under reduced pressure. The 
residue was purified by column chromatography [silica gel, 
methylene chloride/methanol (50:1)] to obtain 1.70 g of light 
brown crystals. Recrystallization from isopropyl alcohol 
yielded light brown crystals with a melting point of 144.0- 
145. 

Elemental analysis: C„H,,C1N,0, 
Calculated: C, 68.32; H, 5.73; N, 9.96 
Found: C, 68.32; H, 5.74; N, 9.98 

The compounds for Reference Examples 154-156 listed in 
Tables 37 and 38 were obtained by the same method as Reference 
Example 153. 
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Table 37 










Properties 
(rccrystallixatioa 
solvent 1 


Elemental analysis 


Re£. 
Ex.154 


Me 


Me 


colorless crystals 

(iso-PrCH) 
mp: 150. 5-152. 5'C 


Calc: C,66.41; H,6.'o8; N,10.56 
roimd: C, 66.30; H,6.25; N,10.63 


Re£. 
Ex.155 


Et 


Et 


colorless crystals 
( iao-PjrOH-iso-Pr,0) 
mo: 128. 0-129. 0*C 


Cj^ClN.O, 
Calc: C,67.67; H,6.63; N,9.87 
Pound: C,67.57; H,6.52; N,9.91 



Table 38 



oX 





Properties 
( recrys tallization 
solvent) 


Elemental analysis 


Ref . 
Ex.156 


light brown crystals 
(iso-PrOH) 
mp: 187. 0-189. ©•C 


Calc: C,5B?S5T^H!!'i^'82? N,12.94 
Found: C,58.31; H,5.98; N,12.90 



Reference Example 157 

4 - [ 2 - ( 2 - e thoxyme thyl -4 -hydroxy- IH- imidazo [ 4 , 5 -c ] quinolin-1- 
yl ) ethyl ] benzenesul f onamide 

Upon adding 23.7 ml of ethoxyacetic acid to 5.92 g of 4-t2- 
[ (3-ainino-2-chl9roquinolin-4-yl)aiTiino] ethyl ]benzenesulf onamide, 
the mixture was stirred at 80-130°C for 6 hours. After the 
reaction, the precipitated crystals were filtered off and washed 
with methylene chloride to obtain 3.90 g of crystals. 
Recrystallization from a mixed solution of N, N- dime thy Iformamide 
and water yielded colorless crystals with a melting point of 
300°C or higher. 

Elemental analysis: CjjH3^^0,-l/2H20 
Calculated: C, 58.52; H, 5.26; N, 13.00 
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Found: C, 58.41; H, 5.00; N, 12.75 

The confounds for Reference Examples 158-178 listed in 
Tables 39 to 46 were obtained by the same method as Reference 
Example 157 . 



Table 39 






R* 




Properties 
(recrystallization 
solvent) 


Elemental analyoio 


Ref. 
Ex.158 




iso-Pen 


light brotm cxystalo 
(nMF-H,0) 
mp: i300'*C 


C^^,0,S.1/6H,0 
Calc: C, 62.56; H,6.01; N,12.69 
Fotmd: C, 62.27; H,5.80; N, 12.57 


Ref. 
Ex.159 




DF, 


light brown cryatals 
(EHF-H,0) 
mp: t300*C 


Calc: C,52.29; H,3.46; N,12.84 
Found: C,52.16; H,3.38; N,12.a6 


Ref. 
Ex.160 




CH,ai,cp, 


light brown crystals 
(nMF-H,0) 
mp: 290. 0-291. 5»C» 
decoiroosition 


c„h„f;«,o,s 

Calc: C,S4.31; H,4.12; N,12.06 
Found: C,54.33; B,3.87; N,12.01 


Ref. 
Ex.161 


so^ 


CHjOH 


faint brotm crystals 
(DMP-H,0) 
mp: 294. 0-296. O'C 


calc: C,57.28; H,4.S5; N,14.06 
Found: C,57.X7; R,4.60; N,14.06 


Ref. 
Ex.162 


SOJJH, 


CH,OHe 


light brown crystals 
(EtOB) 
mp: 277. 5-278. 5'C 


C,A.N,0,S.1/4H,0 
Calc: 0,57.61; H,4.96; K.13.44 
Found: C,57.52; H,5.04; N,13.34 


Ref. 
Ex.163 


NKMs 


CH,OBt 


light brown crystals 
. (UeOH) 
mp: 231. 0-233. 0'C- 


Calc: C,59.9B; H,5.49; N,U.72 
Found: C,60.00; R.5.52; N,12.68 


Ref. 
Ex.164 


SO,NHHe 




light brown crystals 
(DMT-HjO) 
mp: 288. 0-269. 0"C 


Calc: C,63.28; H,5.54; N,12.83 
Found: C,63.G7; H,5.41; N.12.57 


Ref. 
Ex.165 


SO,NHHe 


CH,OBt 


light yellow crystals 
(CHF-H,0) 
mp: 268. 5-270. 0"C 


C^^,0,S 
calc: C,59.98; H.5.49; N,12.72 
Found: C,60.09; H.5.44; Na2.90 



Table 40 






R* 


R* 


Properties 
(recrystallization 
solvent) 


Elemental analysis 


Ref. 
Ex.166 




CH,OEt 


light brown crystals 
(DMF-HjO) 
mp: ;£300'C 


C,,H,^.0.S.1/3H,0 
Calc: C,57.78; H.6.16; N,12.83 
Found: C, 57.54; H.6.16; N,12.68 
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° 06:. 





Properties 

(recryatallization solvent) 


Elemental analyBis 


Ref . 
Ex. 168 


colorless needle-liXe cryst&ls 

(AcOBt) 
irqp: 186 . 0-186. 5*C 


Calc. : C,73.82; H.6.42; N,9.22 
Pound: C, 73.64; B,6.39; N,9.16 



Table 42 




Properties 



Ref. 
Ex.169 



n-Pcn 



light brown crystals 
fOSR spectrum ^ (ISiSO-d,) ppm: 0.67(3H, t, J-7Hz) , 
1.15-1.40(4H, m), 1.63{2H, quintet, J-7Hz), 
2.43 (2H, t, J=7Hz)« 3.20(2H. t, J«7Bz) , 4.73 (2B, 
t, J»7Hz), 7.21{2H, br-8), 7.29(2H, d, J-8Hz) , 
7.45(2H, t, J«8Hz), 7.50(1H, d, J-8Hz) , 7.73 (2H, 
d. J«eHz), 8.07 (IB, d, J*BBz), 11.43(18, br-a) 

IR spectrum VtKBr) em'*; 1660, 1336, 1162 



Re£. 
Ex.170 



50JIH, 



iso-Bu 



yellowish brown crystals 
NMR spectrum 5 (DMSO-d,) ppm: 0.89(6B, d,' .-7Bz), 
2.05-2.15(1H', m), 2.32{2H, d, J=7Hz), 3.18(2B, 
t, J«7Hz) / 4.74t2H, t, J=«7Hz) , 7.23(2H, br-s) , 
7.29(2H, d, J-8.5HZ), 7 .30-7 .35 (IH, m) , 7.40- 
7.51t2H. m), 7.73(2H, d, Jo8.5Hz). 8 .05-8.10 (IH, 
ra), 11.4 (IB, br-s) 

XR spectra V(KBr) cm': 1652, 1348, 1162 



Re£. 
Ex.171 



light yellow crystals 
NMR spectrum ^ (DMSO-d,) ppm; 0.15-0.25 (2H, m) , 
0.45-0.55(2H, m), 1 . 05-1 .10 (IH, m) , 2.55- 
2.60{2H, m), 3.22(2H. t, J=7Hz) , 4.82 (2H, t,„ 
J=7Hz), 7.24(2H, br-s), 7.34(2H, d, J=8Hz) , 
7.35-7.40(lH, m), 7 . 50-7 . 60 (2H. m) , 7.74(2B, d, 
Js8Hz), 8.10-8.15(1H, m), 11.72(1H, br-s) 

IR spectrum VCKBr) cm": 1656, '1346, 1164 



Ref. 
Ex.172 



NHMs 



colorless crystals 
NMR spectrum 5 (EMSO-d.) ppm: 0 .05-0 .15 (2H, m) , 
0.45-0.55(2H, m), 1.05-1.15{lfi, m) , 2.39(2B, d, 
J-7BZ), 2.91(3H, s), 3.07(2H, t, J«7Bz) . 
4.67(2B, t, J«7BZ), 7.02(2B, 



7.11(2H, 
7.44(1H, 
8.05(1H, 
br-fl) 



..-,«^, d, J-8.5HZ), 
d, J-8.5HZ). 7.28(1B, t, J«7.5Bz), 
t, J»7.5Hz), 7,49(1B, d, J»7.5Bz), 
d, Ja7.5Hz), 9.54(1B. br-s), 11.41{1H, 



IR spectrum V(KBr) cm": 1620, 1332, 1154 
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Table 43 





R- 


R* 


ProDcrties 
light brown crystals 


Ref . 
Ex.173 


SOjNHHe 


cH,oa 


KMR spectzuD * (BMSO-d,) ppm: 2.38C3H, ■) , 
3.27(2H, t, J=7.5H2), 4.42(2H, s). 4.87I2H, 
J-7.5HZ), 5.56(1H, br-s) , 7 .25-7 .35 (2H, m) , 
7.40(2H, d, J=r8Hz), 7 . 40-7 .55 (2H, m) . 7.69(2H, 
d, J-BHz), 8.08(1H, d, J-8Hr), 11.44{1H, a) 

IR spectrum V(KBr) cm"*: 1666, 1314, 1158 



Table 44 






Prooerties 


Ref. 
Ex.174 


light yellow crystals 

NMR spectrum ^ (DMSO-d,) ppm: 1.10-1.20 (6H, m) , 3.16(2H, 
t, J-7Ha), 3.45-3.60(4H, m) , 4.40(2H. s) , 4.78(2K, t. 
J-7HZ), 5.05(2H, s), 5.13(2H, a), 7 .20-7 .25 (2H, m) . 
7. 30-7. 35 (3H, m) , 7.45-7 .55 (2H, m) . 6.08 {IB, d, J«eHt), 
11.48(1R, 8) 

XR spectrum V(RBr) cm": 1680 
Mass spectrum m/z: 463 (MT) 
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Table 43 







R' 


Properties 


Ref. 
EX.X75 


SOJIB, 


Me 


coXorleaa crystals 

NMR spectrum ^ (CliSO-d,) ppm: 1.65*1.80(4Br m) , 
2.21(3R, a), 2.4S-2.60(2H, m) , 2.75-2.85(2B, m) , 
3.07(2H, t, J-7.5HZ)* 4.39 (2B, t, J*7.5Bz), 7.23 (2B, 
br-s), 7.30(2H, J«8Bz), 7.74 (2H, d, J-8Hz) , 
10.65 (IB, br-a) 

IR spectrum V(KBr) cm": 3364. 3252, 1654. 1332,1158 


Ref. 
£x«I76 




Et 


colorless crystals 

NKR spectrum ^ (QiSO-d.) ppm: 1.21(38, t, J«7.5Bz), 
1.65-1.80(4H, m), 2.45-2.60(2B, m) , 2.55(2B, 
J-7.5H2), 2.75-2.90(2H, m) , 3.05(2H, t, J-7.5Hr), 
4.39(2H, t. J-7.5H2), 7.22(2H, br-s) , 7.30(2H, d, 
J»8.5H2), 7.73 (2H, d. J»8.5H2), 10.67{ia, br-s) 

ZR spectrum V(XBr) cm": 3224, 3088, 1650, 1332,1160 


Re£. 
Ex.177 


NHMS 


CK,OEt 


colorless crystals 

NMR spectrum ^ (DtfSO-d,) ppm: 1.13 (3H, t, J-7Hz) , 
1.60>1.80(4B, m), 2 .45-2 . 60 (2H, m) , 2 .80-2 .90 (2B, 
m), 2.94(3B, s) , 3.01(2H. t, J«8Hz}, 3.49(2R, q, 
J-7HZ), 4.41 (2B, s), 4.45 (2B, t, J-8B2), 7.09 (2B, d, 
J-8.5BX), 7.15(2H, d, J-8.5Bz), 9.55(1B, br-s), 
10.74(1B, br-s) 

ZR spectrum V(KBr} cm": 3464, 1652, 1330, 1148 



Table 46 






Properties 


Ref. 
Ex.178 


colorless crystals 

NKR spectrum 9 (DMSO-d.) ppm: 0.10*0.20 (4H, m) , 0.45- 
0.55(4H, ra), 0.95-1.00(lH. m) , 1 .00-1 .10 (IB. m) . 
1.71(4H, br-s), 2.27(2H, d. J«6.5Hr), 2.43(2K, d, 
J-6.5HZ), 2.52 (2B, br-s), 2.81(2H, br-s), 2.'97(2B, t, 
J»7.5Hz), 4.37(2B, t, J-7.SHz). 5.06(2H, s) , 7.09(2B, 
d, J-8.5az), 7.27(2B, d, J«8.5Rz), 10.66 (IB. br-s) 

IR spectrum V(KBr) cm": 1736, 1660 



Reference Example 179 

4 - 1 2 - { 4 -chloro-2 -e thoxymethyl-lH-imidazo [ 4 , 5-c ] quinolin-1- 
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yi ) e thyl ] benzenesul f oneonide 

To a suspension containing 3.03 g of 4- [2- (2-ethoxymetyl-4 
hydroxy-lH-imidazo [ 4 , 5 -c ] quinolin-1 -yl ) ethyl ] benzenesul f onamide 
1.5 ml of triethylamine and 30 ml of toluene there was added 
dropwise 2.8 ml of phosphorus oxychloride at room temperature, 
and then the mixture was stirred at 120''C for 5 hours. The 
reaction solution was poured into ice water, the precipitated 
crystals were filtered off, and the obtained crystals were 
purified by column chromatography [silica gel, methylene 
chloride/methanol (20:1)] to obtain 1.89 g of light brown 
crystals. 

IR spectrum V{KBr) cm'* : 3360, 1332, 1160 
Mass spectrum m/z : 444 (M*) 

NMR spectrum 5 (DMSO) ppm : 1.16 (3H, t, J=7Hz) , 3.30 (2H, t, 
J=8H2), 3.56{2H, q, J=7Hz) . 4.59 (2H, s) , 4:99 (2H, t, J=8Hz) , 
7.24(2H. br-s), 7.41(2H, d, J=8Hz) . 7 .77-7 .82 {4H, m) , 8.11- 
8.13(1H, m), 8.45-8.47 (IH, m) 

The compounds for Reference Examples 180-196 listed in 
Tables 47 to 51 were obtained by the same method as Reference 
Example 179. . 



Table 47 





R* 




(reczystallization 
solvent) 


CAfHligTiCaA OB&XyBXB 


Ex.160 




n-Pen 


light brown crystals 
(EtQH) 
op: 212. 0-213. 


C^C1N,0^ 
Calc: C.60 45* H 5 51* M 12 26 
Found: C, 60.28; H,5.46; N,12.04 


Re£. 
Ex. 181 


SOJIH, 


iso-Pen 


light yellow needle- 
like crystals 
(BtOR) 
mp: 240. 0-24 1.5'C 


C^C1H,0,S 
Pound: 60.51; H,5.53; N,12.25 


Re£. 
Ex.182 


SOJIK, 




lioht bfown t^TVQhuln 
(EMF-H,0) 
mp: 266.0-270.0*0 


Calc: C, 58.14; H,4.99; N,12.33 
Found: C. 58.17; H,4.79; N,12.49 


ReC. 
Ex.183 


SO^ 


CF. 


A Ay aw wwu CZj^SwA^S 

(DHF-H,0) 
B?): 253. 0-254. 0'C 


O U ^1 V %T 0 

SA^CIF/IAS 
Calc: C.50.17; H.3.iO; M,U.32 
Foundry 0^49.93; H«3.14; N,12.35 


Ref . 
Ex.184 


SOJIH. 


CH,CH,CF, 


yellowish brown 

(DMF-H,0) 
np: 239.S-241.5'C 
decoixiposition 


C„H CIF^AS 
Found: C, 52.34; B,3.94; N.11.85 


Ref. 
Ex.185 


SO^ 


CH,OMe 


light brown crystals 
(0HF-H,O) 
mp: 234. 5-235. 5"C 
decomposition 


C„H,,C11I,0,S 
Calc: 0,55.75; H,4.44; N.13.00 
Found: C, 56.00; B,4.17; N,ia.08 


Ref. 
Ex.186 


NHMs 




light brown crystals 
(AcOEt) 
B^: 205. 0-206. O'C 


C,A,C1NAS 
Calc: C, 60.72; H.S.IO; Npl2.31 
Found: C, 60.87; H,5.14; N,12.01 


Ref. 
Ex.187 


NHHs 


CHjOEt 


faint brown crystals 
(EtOB) 
mp: 198. 5-200. 5*C 


C^C1N,0,S 
Calc: C, 57.57; H,5.05; N,12.21 
Found: C, 57.59; H,5.04; N,12.15 


Ref. 
Ex. 188 


SO,NKMe 




light brown c^stals 
(XJMF) 
mo: 255. 5-257. O'C 


C^C1N,0,S 
Calc: C, 60.72; H,5.10; N,12.31 
Found: C, 60.62; H,5.02; N,12.26 


Ref. 
Ex. 189 


SOJIHMe 


CH,OEt 


light yellow 
crystals 
(EMF-H,0) 
mp: 214. 0-215. 5*C 


C^C1N,0,S 
calc: C,S7.57; H,5.05; N,12.21 
Found: C,57.48; B,4.90; N,12.41 



- 77 - 



TBble 48 






R- 


R*^ 


Properties 
( recxys tallization 
solvent) 


Elemental analysis 


ReC. 
Ex.190 


SOJ«, 


Me 


light brown crystals 
(EMF-H,0) 
mpi 283.0-286.0*0 


C,JL,C1N,0,S.1/4H,0 
Oalc: 0,55.74; H, 5.29;' N, 13 . 68 
Pound: 0,55.65; H,5.15; N,13.68 


Re£. 
Ex.191 


SOW 


Et 


light brown crystals 
(IMF-HjO) 
mp: 271.0-273.0*0 


C^C1N,0,S -1/411,0 
Calc: 0,56.73; H,5.59; N,13.23 
Pound: C,56.51; H,5.45; H,13.37 


Ref . 
£x.l92 


SOJJH. 


CH,OEt 


light yellow needle- 
like crystals 
(EtOR) 
rap: 208.0-209.5*0 


C^H„C1K,0,S 
Calc: C,55.l8; H,5.61; N,X2.48 
Pound: 0,55.86; H,5.65; N,12.22 


Re£. 
Ex.193 


NHHs 


OLOEt 


colorless needle-like 
crystals 
(EtOH) 
mp: 169.5-170.0*0 


CgR^01K,0,S 
Oalc: 0,57.07; r/5.88; N,I2.10 
Pounds 0,56.77; H.5.80; H,12.02 



Table 49 



°. oX 

Properties L- Elements] 

recrystallization 

solvent) 





Properties 
(recrystallization 
solvent) 


Elemental analysis 


Ref. 
Ex.194 


colorless crystals 
( Benzene-n-Hexane } 
tapi 109.0-110.5*0 


c,^caK,o, 

Calc: 0,70.35; H,6.75; N,8.79 
Found: C, 70.18; H,6.74; N,8.88 
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Table SO 




Proper tie 



Re£. 



broim crystal* 
RHR spectrum d (CBlSO-d,) ppm: 0.93(6H, 
J-7H*), 2. 10-2. 20 {IH, m) , 2.47(2H, d, J»7Hx), 
3.25(2H, t, J-7HZ), 4.91(2H, t, J-7Hx), 
7.23(2H, 7.29t2H. d, J-8.5H2), 7.73{2H, 

d, J«8.5az), 7. 75-7. 80 (2B, m) , B. 05-8 .15 (IB. 
m), 8. 40-8. 50 (IB, m) 

IR spectnan V(KBr) cm''; 1332> 1160 



Table 51 



oX 



Propertxes 



Ref. 
Ex.196 



brown liquid 

MMR spectrum (CDCl,) ppm: 1.20(3H, t, J«7Hz) , 1.80- 
2.00(4H« m), 2.97(2B, t. J-7.5Hz). 3 .00-3 .10 (2H, m) , 
3.01(3K, e), 3.1b-3.20(2B, m) , 3.52{2B, J-7Hx), 
4.43(2H, 8)^ 4.52(2H. s) , 4.57(2H, t, J-7.5HX), 
6.65(2H, d, J-8.5HX). 6.85(2H, d, Ja8.5Hz), 7.20(2H, 
d, J»7.5Hz). 7. 24 (IB. t; J-7.5Bz), 7.31(28, t, 
J-7.5B2) " 

IR spectrum V(liq) cm'': 3424 

Mass spectrum m/x: 488, 490 (3 zl, If) 



Reference Example 197 

N- [4-[ {2- (4-dibenzylamino) «2-ethoxyinethyl-lH-imida20[4,5- 
c ] quinolin-l-yl ) ethyl ] phenyl ] acetamide 

A mixture of 5.21 g of N-[4-[2-[ {3-amino-2- 
dibenzylaIninoquinolin-4-yl)amino]ethyl]phenyl]acetamide and 4,21 

g of ethoxyacetic acid was stirred at 140*C for 10 hours. Ethyl 
acetate and a 10% sodium hydroxide aqueous solution were added 
to the reaction mixture for separation, and the aqueous layer 
was extracted with ethyl acetate. The ethyl acetate layers were 
combined, and after washing with saturated saline and dewatering 
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Si-' 



the solvent was distilled off. The residue was purified by 
column chromatography (silica gel. ethyl acetate/n-hexane (l!2- 
1:1)] and washed with a mixed solution of ethyl acetate and 
ispprppyl ether to obtain 2.35 g of light brown crystals. 
Recrystallization from ethyl acetate yielded colorless needle- 
like crystals with a melting point of 171. 0-171. S'C. 
Elemental analysis; C^^,Oj 
Calculated: C, 76.13; H, 6.39; N, 12.00 
Found: C. 76.23; H. 6.32; N, 11.98 

The confounds for Reference Examples 198-204 listed in 
Tables 52 to 56 were obtained by the same method as Reference 
Example 197. 





Proper tiea 
( reczystallisatioa 
solvent) . 


Elemental analysis 


Ex.198 


light yellow crystals 
(AcOEt) 
mo: 188. 5-189. 0*C 


Calc: C,66.25f^!^f34; N,14.85 
Found: 66.01; R,5.35; N, 14.72 



Table 53 








R* 


Properties 
(recrystallization 
solvent ) 


Elemental analysis 


Rcf. 
Ex.199 


NBn, 


H 


light brown crystals 
(AcOBt) 
mp: 161. 5-162. 0*C 


Calc: C, 82.66; H»6.63; N,10.71 
Found: C,82.59; H,6.76; N,10,71 


Re£. 
Ex.200 


SOW 


H 


colorless crystals 

(MeOH) 
moi 160. 0-161. O'C 


C H,N,0,S-1/2H,0 
Calc: C,6d.il; H,5.90; K,12.81 
Found: C, 68.20; R»5.93; N,12.77 



Table 54 



- 80 - 



HOUtHC 



Properties 



Re£. 
Ex.201 



orang« liquid 
NMR spectrum * (CDCl,) ppm: 1.17(3H, t, J-7Hz), 
1.49(3H, d, J-6.5H*), 1.78(1H, br-s) , 3.27(2H, t, 
J-7.5H*), 3.45(2H, J«7Ha), 4.39(2H, »), 4.81(2H, 
t, J-7.5HX), 4.90(1H, q, J«6.5Hz;, 5.43(4H, hr-«), 
7.14(2H. d, J-8Hz>, 7.15-7.40{13H, m) , 7.51(1H, t. 
J*eBz), 7.86 (IB, d, J-8HZ), 8.13 (IH, d, J-SHz) 



IR spectrum V(liq) cm'*; 3420 



Table 55 






Prooerties 


Re£. 
Ex.202 


light brown liquid 

NMR spectrum (CDCl,) ppm: 1.15(3H, t, Ja7Bz), l.e9(4H, 
br-8). 2,17(3H, «), 2.84{2H, br-fl) , 3.05{2H. t. J-7.5Hx), 
3.11(2H, br-8), 3.43(2H, q, J-6.5Hz), 4.36(2B, s) . 
4.52(2B, t, J>7.5Hz), 5.24(4B, s) , 7.05(28, d, J-BHz), 
7.15-7.35(10H. m). 7.41(2B, d, J»8H2) 

IR spectrum V(liq) cm'*: 3304, 1668, 1096 
Mass spectniro-m/z: 567{tr) 
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Table 56 









— Propertiea 

yellow liquid ' 


Re£. 
Ex.203 


NBn, 


Et 


NMR apectrxm S {CDCl,) ppa: 1.22(3H, t, J-7.5Hx), 
2.17(2H, quintet, J=7.5Hz), 2.47 (2H, q, 

J»7.5Hz), 2.91(2H, t, J37.5HZ), 
4.21(2H, t, J.7.5HaL 4.63(4H 

Si8jH^I!1:i!V.4fio'^!^S; 

Mass aDectnm m/z: 681 (M*) 








brown liquid 


Re£. 
Ex.204 


NBn, 


C3i,0Et 


NMR apectroim ^ (CDCl,) ppm: 1.14(3H, t, J»7Hz), 
2.18{2H, quintet, J=7.5Hz), 2.92{2H, t, Ja7.5H2), 
2.95 (2H, t, J-7.5H*>, 3.21{2H, t, J-7.5Hz), 3.42(2H, 
qr J-7HZ), 4.35(2H, s), 4.35(2H, t, J-7.5H2), 4.63 (4H, 
s), 5.25(4H, s), 6.65(2H, d, Je8.5Hz), 6.90(2H, d, 
J»;-5Hz), 7.18(2H, t, J«7.5H^), 7 .20-7 .30 (14H, m) , 
7.32(4H. t. J,7.SII«I ^ 



Reference Example 205 

4- [2- (2-acetoxyinethyl-4-hydroxy-lH-iinida2ot4,5-c]quinoliii-l- 
yl ) ethyl ] benzenesulf onamide 

To 7.53 g of 4- [2- (4-hydroxy-2-hydroxymethyl-lH- 
imidazo [4, 5-c]quinolin-l-yl) ethyljbenzenesulfonamide there were 
added 225 ml of pyridine -and 17.8 ml of acetic anhydride, and 
the mixture was stirred at room temperature for one hour. After 
concentrating the reaction solution xinder reduced pressure, 
water was added, and the precipitated crystals were filtered off 
and washed first with water and then with ethyl acetate to 
obtain 7.81 g of crystals. Recrystallization from a mixed 
solution of N,N-dimethylformamide and water yielded light .brown 
crystals with a melting point of 275. 0-276. 0**C. 
Elemental analysis: C^Hj^^OjS 
Calculated: C, 57.26; H, 4.58; N, 12.72 
Found: C, 56.94; H, 4.50; N, 12.63 

The compound for Reference Example 206 listed in Table 57 
was obtained by the same method as Reference Example 205. 
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Tftble 57 





Properties 
( recxys taXliza tion 
solvent) 


Elemental analysis 


Re£. 
Ex.206 


light brown czyatals 
(DMF-B,Oi 
np: 242. 0-244. O'C 


Calc: CSS.^f^^^fsS; H,12.33 
Found: C. 58.07; H,4.S9; N,12.17 



Reference Example 207 

4 - [ 2 - ( 2 -hydroxyme thyl - 4 -phenoxy-lH-imidazo [ 4 , 5-c ] quinolin-1- 
yl ) ethyl ] benzenesulf onamide 

A mixture of 3.00 g of 4- [2- {2-acetoxxmethyl-4--hydroxy-lH- 
iInida2o[4, S-clquinolin-l-yl) ethyljbenzenesulfonamide and 45 ml 
of phosphorus oxychloride was refluxed for one hour. After 
cooling, the crystals were filtered off and washed with ethyl 
acetate to obtain 2.30 g of light brown crystals. After adding 
4.71 g of phenol and 1.72 g of potassium hydroxide to the 
obtained light brown crystals, the mixture was stirred at 120®C 
for one hour. After cooling, 10% hydrochloric acid and ethyl 
acetate were added, filtering off pf the insoluble portion was 
followed by separation, and the ^thyl acetate layer was 
dewatered and concentrated under reduced pressure. Diethyl 
ether was added to the residue, and the precipitated crystals 
were filtered off to obtain 1.39 g of crystals. 

Recrystallization from a mixed solution of N,N-dimethylf orroamide 
and water yielded light brown crystals with a melting point of 
261. 0-263. O'C. 

Elemental analysis: CjjHj^^O^S 
Calculated: C, 63.28; H, 4.67; N, 11.81 
Found: C, 63.24; H, 4.58; N, 11.71 

The compound for Reference Example 208 listed in Table 58 
was obtained by the same method as Reference Example 207. 
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Tabls 58 






Prooerties 


Ref . 
Ex.208 


light brown crystals 

MMR spectrum * (EMSO-d,) ppm: 2.38(PH, d, J-5Hr) , 3.34 (2H, 
t, J-7.5HZ), 4.56(2H, d, J-5.5H2), 5.02{2H, t, J-7.5HX), 
5.69(1H. t, J-5.5HX), 7 .25-7 .31 (4H, m) , 7.43(2H, d, 
J«8Hx), 7.45-7.50(2H, m) , 7 .55-7. 65 (2H, m) , 7.71(2H. d, 
J-8HZ), 7.70-7.75(lH, m) . 8 .35-8 .37 (IH, m) 

IR spectrum V(KBr) em": 3464, 1666, 1316, 1162 



Reference Exainple 209 

4 - [ 2 - ( 4 -phenoxy-lH-imidazo [ 4 , 5 -c ] quinolin-],-yl ) ethyl ] benzamide 

To 1.65 g of 4-[2-(4-chloro-lH-imidazot4,5-c]quinolin-l- 
yl) ethyl] benzamide there were added 0.81 g of potassium 
hydroxide and 4.43 g of phenol, and the mixture was stirred at 
120**C for 4.5 hours. After adding water and 10% hydrochloric 
acid to the reaction mixture to adjust the liquid to pH 8, ethyl 
acetate was added cind the precipitated crystals were filtered 
off to obtain 1.29 g of light brown crystals. Recrystallization 
from ethanol yielded yellow needle.-like crystals with a melting 
point of 265. 0-266. 0**C. 
El emen t al . analys i s : C„li^^fi^ 
Calculated: C, 73,51; H, 4.94; N, 13.72 
Found: C, 73.33; H, 4.85; N, 13.43 

The compounds for Reference Examples 210-287 listed in 
Tables 59 to 71 were obtained by the same method as Reference 
Example 209. 
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Tfthle 59 






R* 


^"'r' 


Properties 
( reczys tallization 
solvent) 


Blemental analysis 


net. 

Ex.210 


CONHMe 


H 


faint violet crystals 
(BtOH) 
np: 215.0*217.0 0 


Calc: C,73.92; H,5.25; N«13.26 


Re£. 
Ex.211 


OH 


H 


faint brown crystals 
(EtOH) 
mp: 266.0-266.0*0 


Calc: C,75.57; H,5.02; N,11.02 
r Ouiiu • \^f/j,jfi xir«.(«> n,xx.u7 


Ref . 
Ex.212 




H 


color lass czystals 

(BtOR) 
DP? 193. 0-195. 0*C 


Calc: C,74.48; H,5.58; N,9.31 
Found: C,7«.42; a«5.43; H,y»Jo 


Ref. 
Ex.213 


SO^NHEt 


H 


light brown crystals 
(DHF-HjO) 
mp: 257. 0-259. O'C 


Calc: C, 66.08; B,5.12; N,11.86 
Found: C,66.11; R,4.97; N«12.X2 


Ref. 
Ex.214 


so,tainPx 


H 


colorless crystals 
Bip: 231. 5-235. 0'C 


Calc: C, 66.65; H,5.39; N,11.51 
Found: 0,66.54; H»5.32; N,11.80 


Ref. 
Ex.215 




H 


light reddish brown 
crystals 
(DHF-H^O) 
inp: 204. 5-205. 5*C 


C-AAO.S 
Calc: C, 66.08; H.5.12; N,11.86 
Found: 0,65.80; B,4.91; N,11.64 


Ref . 
Ex.216 


SO^ 


B 


light brown crystals 
<DMF-H,0) 
mp: 260.0-260.5*0 


CL,H^,0,S 
Calc: 0,64.85; B,4.54; N,12.60 
Found: 0,64.58; R,4.27; N, 12.56 


Ref. 
Ex.217 


SOJIH, 


£t 


light brown crystals 
mp: 277.0-280.0*»C 


C,A^,0,S 
Calc: C. 66.08; a,5.12; N,11.86 
Found: 0,65.83; a,4.83; N,11.75 


Ref. 
Ex.218 




n-Pr 


light brown crystals 

JDMF-H,0) 
mp: 225 .0-226. O'^C 


calc: C,66.65Va,5,39; H,11.51 
Found: C, 66.57; a,5.27; H.11.56 


Ref. 
Ex.219 




n-Bu 


light yellow needle- 
like crystals 
(CH,Cl,-MeOH) 
mp: 233. 5-234. 5^0 


Calc: C,67.18; H,5.64; N,11.19 
Found: 0.66.84; 3,5.57; H,10.93 


Ref. 
Ex.220 




n-Pcn 


light brown crystals 
(CH,CN) 
mp: 168. 5-169. 5*0 


C.A.N.O,S 
Calc: C,67.68; a,5.88; N,10.89 
Found: C,67.49; B,5.71; N,10.73 


Ref. 
Ex.221 




iso- 
Pen 


colorless needle-like 
crystals 
(CH,CN) 
mp: 225. 0-226. 5'C 


C^^,0,S 
Calc: C,67.68; H,5.88; N,10.89 
Pound: C,67.42; H,5.83; N,iq.78 
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Mble 60 





R* 




Proper tiea 
( r eczys t alii zatioxi 
solvent) 


Elemental analysis 


Ref. 
Ex.222 




/ ^ 


yellofw czystala 


Calc: C,64.60; Br4.84; N,10.76 
Found; C.64.92g H.4.96; N.10.S7 


Re£. 
Ex.223 


SO,NH, 


CP 


colorlesa crystals 
mp: 250. 5-251. O^C 


Calc.: C. 58.59; H,3.74; N,10.93 
Found: C,58.38; H,3.557 N,10.83 


Ref. 
Ex.224 


SO^ 


CH,CH,CP, 


light brown crystals 
(DMF-R,0) 
mp: a27,5-22B.5«C 


CTrV,N,0,S 

Calc: C.59.99; H,4.29; N,10.36 
Pound: 0,60.10; H,4.20; N.10.30 


Ref. 
Ex.225 




C3I,0H 


light brotm crystals 

(EMP-H,0) 
mp: 261. 0-263. O'C 


Calc: C,63.^^^*°4%7; N, 11.81 
Found: C.63.24; H,4.58; N.11.71 


Ref. 
Ex.226 




CH,OHe 


colorless crystals 

(EMP-H,0) 
np: 247. 0-249. 0*C 


Calc . :* C, 63 95 ; M. 11 . 47 
Found: C,63.63; H,4.80; N, 11.44 


Ref . 
Ex.227 


SO,NH, 


CHjOEt 


light yallow crystals 
(DMF-HjO) 
mp: 257. 0-258. O'C 


Calc: C,64.«7 H.4.21; N^il.lS 
Found: C,64.29; H,5.13; N,10.94 


Ref. 
Ex.228 


SO.,NHMe 


H 


colorless crystals 
xnp: 261.0-262.5^C 


calc: C,63.*?^!°H°i%4; N,12.22 
Found: 0,65.38; B,4.64; N,11.92 


Ref. 
Ex.229 


SO,NHMe 


Me 


colorless crystals 

CEMF-H,0) 
mp: 253. 5-254. 0*C 


Oalc: 0.^^i?'H,V.*5? M,11.74 
Found: 0,65.57; H,4.95; N,11.84 


Ref, 
Ex.230 


SO,NHHe 


Et 


light reddish brown 
crystals 
, (EMF-H,0) 
mp: 235. 5-236. 0'C 


Calc: 0,66.65; B,5.39; K,11.51 
Found: 0,66.31; H,5.24; li,X1.35 


Ref. 
Ex.231 


SO,MHMe 


n-Pr 


light reddish brown 
crystals 

mo: 220. 0-221. 5**C 


C,JI^,0,S 
Calc: C, 67.18; H,5.64; K,11.19 
Found: C, 67.19; H,5.55; N,11.01 


Ref. 
Ex.232 


SO,NHKe 


n-Bu 


light brown crystals 
(EtOH) 
mp: 203. 0-203. 5^*0 


c^^.o S 

Calc: C,67.68; H,5.88; N,10.89 
Found: 0,67.69; H,5.73? N,10.92 


Ref. 
Ex.233 


SCNHMe 




colorless crystals 

(CH,C3I) 
mp: 225. 0-226. 0»C 


C,A^.O S 
Calc: C.67.95; H,5.51; N,10.93 
Found: 0,67.95; H,5.40; N,10.89 
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Tabltt 61 










Properties 
( recxys tallization 

solvent ) 


Elemrntal analysis 


Re£. 
Ex.234 


CHjOH 


H 


light brown plate 
crystals 

(EtOH) 
mp: 187. 0-189. 0*C 


Calc: 0,75.93; H,5. 35; M,10.63 

Found: C, 76.10; H,5.11; N,10.71 


Re£. 
Ex.235 


CHjOH 


Et 


light brown crystals 
mp: 220. 0-222. O'C 


Calc • C 76 57: H.5.95; N.9.92 
FoTind: C,76.2B; R«6.03; N.lO.Ol 


Re£. 

CtX, , A J 0 




n^Bu 


light brown crystals 
mp: 149. 5-150. 5*C 


C„H^,0, 

Found: Cr76.99; H,6.40; N,9.14 


Re£. 
Ex.237 


NHMs 


H 


colorless crystals 

(CH,Cl,-MeOH) 
xnp: 256. 5-257. 5"C 


Calc: C«€5.4B; H,4.84; N,12.22 
Found: C,65.34; H,4.76; 11.12.40 


Re£. 
Ex.238 


NHMs 


Me 


colorless crystals 

(CH,QI) 
no: 246. 0-247. 0*C 


Calc: C,66.08; B,S.12; N,11.86 
Found: C,66.35; R,5.11; N»11.80 


Ref . 
Ex.239 


NHMs 


Et 


colorless crystals 

(DHF-B,0) 
np; 2e7.u-2oo.u^ 


Calc: C, 66.65; hJ.39; N^ll.Sl 
Pound* C 66 fll* H. S 32: N. 11.54 


ReC. 
Ex.240 


NHMS 


n-Pr 


light brown crystals 
(DMF-H,0) 
mp: 223. 0-225. 5'C 


c,a;?,o.s 

Calc: C,67.18; H,5.64f N,11.19 
Found: C,67.02; H,5.55; H,11.15 


Ref. 
Ex.241 


NHMs 


n-Bu 


light brown crystals 
(EMF-HjO) 
mp: 160. 5-162. 5«C 


Calc: C,67.^?^!*^\i.88; N,10.89 
Found: C. 67.50; H.5.77? N.10.84 


Ref. 
Ex.242 


NHMs 




grayish brown crystals 
(AcOEt) 
mp: 226. 0-227. 0*C 


C,JI,.N,O.S 
Calc: C,67,95; H.5.51; H.10.93 
Found: C. 67.66; R,5.44; N.10.68 


Ref. 
Ex.243 


NHHs 


CH,0£t 


faint brown crystals 
(DMF-HjO) 
mp: 223. 0-225. O'C 


C,AfN,0,S 
Calc: C, 65.10; H,5.46; N,10.84 
Pound: C, 64.91; H,5-33; N,10.82 


Ref. 
Ex.244 


MKTS 


H 


light brown crystals 
(DMF-H,0) 
mp: 242. 0-242. S'C 


C„H,^,0,S 
Calc: C,69.64; H,4.90; N,10.48 
Found: C,69.47; H.4.68; N,10.44 


Ref. 
EX.24S 


NHAC 




colorless prism 
crystals 
(EtOH) 
m): 234. 5-235. 0*C 


C.^,0, 

Calc: C,73.92; H,5.25? N,13.26 
Found: €.73. 84; H,5.15; N,13.19 
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Table 62 




Ref . 


jir — 


R* 


Properties 
(rectystalliiation 


Elemental analysis 


Ex.246 


UBkc 


Me 


faint yellow plate 
crystals 
(MeGB) 
hp; 241. 0^243. OT 


C^jNA-l/2H,0 
Calc: C,72.79; H,5.6'6; K,12.58 
Pound: C,72.74; H,5.76; N,12.53 


Ref. 
Ex.247 


NRAc 




light brown crystals 
(HeOR) 
TO! 247,5-248. OT 


Calc: C,74.6?rH;^.82; K,12.44 
Found: C,74.71; H.5.e4; N,12.46 


Ref. 

O /I o 


NHAc 


n-Bu 


colorless plate crystals 
(AcOEt) 
BID: 176. 5-177. 0'C 


C|A,N,0 

Calc: C,75.29; H,tf.32; N,11.7X 
Found; C>75.38; H>6.32; Nai.85 


Ref. 
Ex.249 


NMeAc 


H 


colorless crystals 
ap: 144. 0-145. 0>C 


Calc: C,74.2d; H,5.54? N,12.84 
Found: ,,C, 74. 10? H.5.83; N,12.82 


Ref. 
Ex.250 


KHeAc 


He 


colorless crystals 

(iflo-PrOH) 
mp: 205. 0-206. 5"C 


C,A^,0,.l/2H,O 
Calc: C,73.18;"H,5.92? N.12.19 
Found; C^73.18; H>5.67; W>12.12 


Ref. 
Ex.251 


NHeAc 


Et 


faint broinn needle- like 
crystals 

(AcOEt) 
mot 99. 0-102. 0*C 


C,A-N,0,.l/2H.O 
Calc: C,73.55? H.6.1'); N,11.83 
Found: C.73.72? H,6.19; M.11.85 


Ref. 
Ex.252 


NMeAc 


n-Bu 


colorless needle-like 
crystals 

(AcOEt) 
mp: 164.5-165,0*0 


Calc: C,75.58; H.6.55; N,11.37 
Found; C,75.62; B,6.60; M,11.31 


Ref. 
Ex.253 


NBn, 


n*Bu 


colorless crystals 

'(AcOEt) 
ap; 157. 0^15 7. 5*^0 - 


C4A.N.0 

Calc: C, 81.79; H,6.54; N,9.08 
Found: C,81.93; H,6.56; N,9.09 


Ref. 
Ex. 254 


CHMeNHAc 


Et 


light brown crystals 
(CUF-RjO) 
gp: 182. 0-184. O^C 


C„H,^,0,.1/4H,0 
Calc: C,74.59; H,6.36; H,U.60 
Found: C,74.80; H,6-23; W,11.63 
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R- 




Properties 
(recryatalllzatlon 
solvent) 


Elemental analysis 


Ref. 
Ex. 255 


S0J4H, 


H 


light reddieh brown 
crystal 8 
(CMP-H,0) 
mp: 235.5-236.5'C 


Calc: 64.21; B,5.39; N»12.49 
Pound: C,64.06; B,5.19; II.12.54 


Re£. 
Ex.256 


SO^ 


Et 


colorless crystals 

(EtOR) 
WDt 249,JD-250.0*C 


Calc: C, 65.52? H,5.92; V, 11.16 
Found: C» 65.57; B«6.03; M»X1.63 


Ref. 
Ex.257 




CH,OEt 


light brown plate 
crystals 
(CH,C3<) 
mo: 250. 0-252. 0*C 


Calc: C,64.0l; B,5.97; N,U..06 
Found: C,63.99; H,€.06; N,10.70 


Ref. 
Ex.258 


C3!,0H 


H 


light brown crystals 
(iso-PrOH) 
hid: 188. 5-190. 5«C 


Calc: C,75.16; B,6.31; N,10.52 
Found: C,74.89; H,6.19; N,10.34 


Ref. 
Ex. 259 


C3{,0H 


Me 


light brown crystals 
(iso-PrOH) 
np: 201. 0-202. O^C 


Calc: C, 74.70; H,6.63r N,10.05 
Found: C, 74.73; R,6.58; M* 9.86 


Ref. 
Ex.260 


CH.OH 


Et 


light brown crystals 
(MeOB) 
mp: 203. 5-205. 0'C 


calc: C, 75,85; H,6.84; N,9.83 
Found: C.75.62; H,6.94; N,9.77 


Ref. 
Ex.261 


CH,OH 




light brown crystals 
<CH,C1,-Et,0) 
xnp: 173. 5-174. 5'C 


Calc: C,76.79; H,6.89; N,9.26 
Found: C,76.51; Hr6.61; N,8.96 


Ref. 
Ex.262 


NHKs 


H 


light brown crystals 
(DKF-H,0) 
mo: 242. 0-243. 5''C 


C,A.N.0,S.1/2H,0 
Calc: C, 63.67; H.5.77; K.11.88 
Found: C,63.86; B,5.68; N,11.90 


Ref. 
Ex.263 


.NHMs 


Et 


colorless crystals 

(MeOB) 
no: 242. 0-244. 0"C 


Calc: C,66.1?f'B;6*fl6; M. 11.42 
Found: C, 66.26; R,6.20; N,11.33 


Ref. 
Ex.264 


NHMs 


n-Bu 


colorless crystals 

(AcOBt) 
mp: 187. 0-188. 0'^C 


Calc: C,67.r5f*H^6'f61; N,10.80 
Found: C, 67.01; H,6.40; NaO.82 


Ref. 
Ex.265 


NHMs 


CH,0£t 


light brown crystals 
(EtOH) 
mp: 189. 0-189. 5'C 


Calc: C, 64. sTf^' 6*^20; N,10.76 
Found: C,64.53; H,6.20; N,10.63 


Ref. 
Ex.266 


KKAc 


H 


light yellow crystals 
(iaiF-R,0) 
mp: 245. 0-246. 5«C 


Calc: C,73.22; H,6.14; N,13.13 
Found: C,72.99; H,6.15; N,13^06 


Ref. 
Ex.267 


NHAc 


Me 


colorless needle- lilce 
crystals 
(EtOH) 
mp: 260. 5-261. 0*C 


Calc: C,73.61; H,6.41; 12.73 
Found: C,73.4S; B,6.37; M,12.73 
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table 64 









Properties 
(recxystallization 
Bolvent) 


EloBBental analysis 


Re£. 

Ex.268 


NHAC 


n-Bu 


light brown crystals 
(AcOSt) 
bp: 227. 0-228. 0«C 


Calc: C,74.66; H,7.10; N,11.61 
Found: C, 74.57; H,7.12; N, 11.48 


Ae£. 
Ex.269 


KMeAc 


H 


colorless crystals 

(U0OB-H,O) 
B©: 145. 5-147. 0*C 


Calc; C,73.6i;"H!^.41; N,12.72 
Pound: C,73.50; H,6.52; N,12.66 


Ref . 
Ex.270 


NMeAc 


M« 


colorless prism 
crystals 

(AcOEt) 
mp: 181. 5-182. 0*C 


Calc: C.73.9?f'H!tf.65; N,12.33 
Pound: C,73.97; H,6.59; N,12.43 


Ref. 
Ex.271 


NMeAc 


Et 


faint brown crystals 
(AcOEt) 
mp: ISl. 0-162. 5»C 


Calc: C,74.3?f^!6'.88; N,ll,96 
Found:,. C. 74. 35; H,6.96; N,11.85 


Ref. 
Ex.272 


CRMeNIAc 


R 


colorless crystals 

(EtOH) 
mp: 236. 0-236. 5»C 


Calc: C,73.9if'Hl^.65; H. 12.33 
Found: C,73.98; H,6.88; K,12.3a 



Table 65 






R* 


~R^ 


Properties 
( r ecrys tallixation 


Elemental analysis 


Ref. 
Ex.273 


o-SO,,NH, 


H 


colorless crystals 

(EMF-H3O) 
mp: 248. 0-249. 0*C 


C,^,0,S 
Calc: C64.85; R,4.54; N,12.60 
Found: C,64.57; H,4.40; N,12.46 


Ref. 
Ex.274 




R 


light brown crystals 
(DMF-H,0) 
mp: 255. 5-257. 0»C 


C„IV»AS-1/4H,0 
Calc: C64.20; H,4.60? H,;L2.48 
Found: C. 64.01; H,4,36; N,l'^.64 


Ref. 
Ex.275 


p-soioi. 


CI 


light bro%m crystals 
(BMF-H,0) 
np: 295. 0-296. 0*C 


C,JJ„C11I.0,S 
Calc: C, 60.19; H,4.00; M,11.70 
Found: C.59.89; R,3.81; N,11.70 
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Table 66 






Properties 
(reczyetallization 
solvent) 


Elemental analysis 


Ref . 
Ex.276 


colorless crystals 

(CH,Cl,-MeOH) 
np: 240. 5-241. 5*C 


Calc: C.58.65; B,4.03; R.12.44 
Found: C,58.44; H,3.75; H,12.43 



Table 67 






n 


Properties 
(rocryatBllization 
solvent) 


Elemental analysis 


Re£. 
Ex.277 


1 


light brown crystals 
(X3MF-H,0) 
mp: 249. 0-253. 5*C 


Calc: C, 64.17; H,4.21; N,13.01 
Pound: C,63.91; H,4.13; N, 12.74 


Ref. 
Ex.278 


3 


light pink crystals 
(X3MP-H,0) 
np: 235. 0-255. 5*C 


Calc: 0,65.46; H.4.84; N,12.22 
Found: C,65.44; B,4.84; N,12.11 
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Re£. 
Ex. 279 


SO^ 


R^ 
He 


^ Propftrties 

xxgnt Arown cxystals 

NMR spectrum * (laiSO-d,). ppm: 2.28(3H, a), 3.29(2H, 
t, J-THx), 4.88 (2H, t, J«7HZ), 7.24(2H, hr-s), 
7. 20-7. 35 OH, m), 7.32<2H, d, J-SHz), 7.40- 

?5' 5^' 7.55-7.e5(2H, m), 7 . 70-7 . 80 { IH, m) , 
7.75(2H, d, J-8Hac), 8. 30-8. 40 (IH, m) 

IR fipectpum V(KBr) cm": 3324. 3152. 1312, 1156 


Re£. 
Ex.280 


SO^NBMe 


CH,OEt 


colorless crystals 

NMR spectrum ^ (DMSO-d.) ppm: 1.16 (3H, t. J»7Hi), 
2.39(3H, d, J-5H2), 3.30t2H, t. J-7.5H*), 3.56(2B, 
q, J«7Hz), 4.56(2H, s), 5.00(2H, t, J»7.5Hx), 
7.28{1H, q, J37H2), 7 .30-7 .35 (2H, n) , 7.40- 
7.50(4H, m), 7.55-7 .65 {2H, m) , 7.70-7 .75 (3H, m) , 
a.35-8.40{lH, m) 

IR spectrum V(KBr) cm**: 1320, 1158 
Mass spectrum m/z; 516 (iT) 


Table 69 




R* 


R^ 


. Properties 


Ref. 
EX.2BI 




He 


colorless crystals 

NMR spectrum ^ (DMSO-d,) ppm: 1.70-1.90 (4H, m), 
2.31(3H, s), 2.68(2H, t, J=5.5H2), 3.10(2H, t, 
J-5.5Hr). 3.12(2H, t, J«7.5Kx), 4.53(2H, t, 
J=7.5Hs), 7.08(2H, d, J=8H2), 7.12tlH, t, J»8Hz) , 
7.33 (2H, d, J=8Hz), 7.36(2H, t, J«8Hz) , 7.75(2H, 
d, J>8Hz) 

IR spectrum V(liq) cm'*: 3328, 1316, 1160 
Mass spectrum m/s: 462 (H*) 
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® 

Table 70 





R* 




Properties 


Ref. 
Ex.282 


NHMS 


He 


light brown crystals 

NMR sj>ectrum ^ (CZXTl,) 1. 80*2 .00 m) , 
2.160H, s), 2.82(2H, J-6Hz), 2.92(3B, b) , 
3.04(2R, J-7HZ). 3.10(2H. t» J»7Hx), 4.46(2H, 
t, J-7BZ), 6.88(2B, d, J«8.5Bz), 7 .05-7 .18 (5R, m) , 
7.28-7. 32(2H, ») , 7.61(1H, br-s) 

ZR spectrum V(liq) cm': 3433, 1338, 1158 
Mass soectrum m/z: 476 (M") 


Ref. 
Ex.283 


NHIIC 


Et 


KMR spectrum ^ (CHSO-d,) ppm: 1.24 (3H, t, Ja7.5Bs)« 
1.75-1.85(43, m), 2.02(3H, a), 2.63(2H, 
Jb7.SBz). 2.66(2B. t, Jb6Hz) , 2.96(2H, t, 
J-7.5HZ), 3.10(2H, t« J-6HZ), 4.46(2B« t, 
J-7.5BZ), 7.02(2B, d, J«8.5Kz), 7.10(2R, d, 
J-8.5HZ), 7. 12 (IK, t, J-8;SRz), 7.37 (2H, t, 
J-8.5BZ), 7.47(2B, d, J»8.5az), 9.78(1R, m) 

ZR spectrum V (KBr) an'S 1690, 1600, 1264 


Ref. 
Ex.284 


MMeAc 


n-Bu 


yellowisb orasge liQuid 

KMR spectrum f (CDCl,) ppm: 0.92(3H, t, Jb7.5Bz), 
1.38(2B, sextet. J«7.SHz), 1.78(26, quintet, 
J=7.5Bz), 1.80-1.90(4K, m) , 1.85(3B, br-s), 
2.51(2B. t, J«7.5Hz), 2.80(2B, t, J"6Bz), 3.07(2H, 
t. Js7Hz), 3.10(2B, t, J»6Rz). 3.24(3B, s) , 
4.50(2B, t, J-7BZ), 7.05(2H. d, J-SBz) , 7.12(2H, 
d, J-8BZ), 7.13 (IH, t, J-8HZ), 7.25(2H, d, J-8Bz), 
7.34 (2B, t, Ja8Hz) 

IR spectrum V(liq) cm'*: 3464, 1662 
Mass spectrum m/z: 496 (M*) 


Ref. 
Ex. 285 


NMeBn 


CH,OEt 


brown liquid 

NMR spectrum/ ^ (CDCl,) ppm: 1.19(3B, t, J-7Bz) , 
1.80-1.95(4R, m), 2 .75-2 . 90 (2B. m) , 2 .90-3 .10(2B, 
m), 3.01(3R, s), 3.10-3.20t2H. m) , 3.52(2R, q, 
J=7Hz), 4.44(2H, s) , 4.52(2H, a), 4.57(2B, t, 
J-7.5HZ), 6.67(2H, d, JaS.SHz), 6.90(2B, d, 
JeS.SBz). 7.05-7.40(10H, m) 

ZR spectrum V(liq) cm'S 3432 
Mass spectrum n/z: 546 (M*) 
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Table 71 








R* 


Properties 
{recrystallization solvent) 


Ref . 
E3C.286 




He 


NHR spectrum * (DMSO-d,)' ppo: 2.56{3H, •) , 3.33(2B, 
t, J.7.5HZ), 5.01(2H, t, J-7.5Hz), 7.22(2H, br-«). 
7.20-.7.30(3H, m) , 7.37(2H, J-8Hx), 7.40- 
7.50<3H, m), 7.53(1K. d, J-8.5Hz), 7.75(2H. d, 
J-8H«), 8.08(1H, «), 8.11(1H, s) 

XR spectrum V<KBr) cm**: 1304, 1164 
Mass SDectnim m/z: 458 (W) 


Ref. 
Ex. 267 




OMe 


ffrayish brown crystals 

MMR spectrum ^ (DMSO-d,) ppm: 3.36(2H, t, J-7Hx), 
3.95(3H, a), 5.04 (2H, t. J«7H2) , 7 .20-7.30 (4H, m) , 
7.22 (2H, hr-s), 7.38 (2H, d, J-8H2), 7.45{1H, t, 
J-8HZ), 7.45 (IH, d, J.8HZ), 7.66(1H, d, J-2.5Bx), 
7.68{1H, d, J«8Hz), 7.75(1H, d, J-8Hz) , 7.75(2H, 
d, J»8Bz). 8.10(1H, 6) 

IR spectrum V(KBr) cm"': 3356, 1328, 1164 
Mass soectrum ra/z: 474 IM") 



Reference Example 288 

4- [2- (2-n-butyl-4-phenoxy-6,7, 8,9^tetrahydro-lH-ilnidazot4,5- 
c]quinolin-l-yl)ethyl]benzenesulfo^amide 

( 1 ) 4- [2- (2-n-butyl-4-chloro-6 , 7 , 8 , 9-tetrahydro-lH-iinidazo [4 , 5- 
c J quinolin-l-yl) ethyl-N- (l-ethoxypentylidene)benzenesulf onomide 

To 3.04 g of 4-[2-[{3-amino-2-chloro-5,6,7,8- 
tetrahydroquinolin-4-yl)aiidnolethyl]benzenesulfonamide there was 
added 12 ml of triethyl orthovalerater and the mixture was 
stirred at 120-14d**C for 25 hours. After adding n-hexane and 
removing the triethyl orthovalerate by decantation, the residue 
was stirred at 140'C for 19 hours. The mixture was purified by 
column chromatography [silica gel, methylene chloride /methanol 
(100:1)] to obtain 1.67 g of light brown crystals. 

(2) 4- [2- (2-n-butyl-4-phenoxy-6, 7 , 8, 9-tetrahydro-lH-imidazo [4, 5- 
c ] quinolin-l-yl ) ethyl ] benzenesul f onamide 

To 1.35 g of 4-[2-(2-n-butyl-4-chloro-6,7,8,9-tetrahydro- 
lH-imida20l4, 5-c]quinolin-l-yl)ethyl-N-{l-ethoxypentylidene) 
benzenesulf onamide there were added 0.43 g of potassium 
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hydroxide and 2.33 g of phen 1, and the mixture was stirred at 
120*C for 5 hours. After adding water and a 10% sodium hydroxide 
aqueous solution to the reaction mixture to adjust the liquid to 
pH 10, methylene chloride was added for extraction. After 
washing the extract first with a 10% sodium hydroxide aqueous 
solution, water and then with saturated saline and dewatering, 
the methylene chloride was distilled off. The residue was 
purified by column chromatography [silica gel, methylene 
chloride/methanol (100:1-30:1)] to obtain 0.68 g of faint brown 
crystals. Recrystallization from ethyl acetate yielded 
colorless crystals with a melting point of 224.5-225 -S^'C. 
Elemental analysis': C„H,jN^OiS 
Calculated: C, 66.64; H, 6.39; 11.10 
Found: C, 66.43; H, 6.41; N, 10.84 

Reference Example 289 

4- [2- (2-cyclopropylmethyl-4-phenoxy-lH-imidazo[4,5-c]quinolin-l- 
yl) ethyl] benzyl alcohol 

( 1 ) 4 - [ 2 - ( 4-chloro-2 -cyclopropylmethyl-lH-imidazo [4,5- 
c]quinolin-l-yl) ethyl] benzyl cycl ©propyl acetate 

To 1.33 g of 4- [2- (2-cyclopropylmethyl-4-hydroxy-lH- 
imidazo[4, 5-c]quinolin-l-yl)ethyl]benzyl cyclopropylacetate 
there was added 20 ml of 'phosphorus oxychloride, and the mixture 
was stirred at 120°C for one houif. The reaction solution was 
poured into water, and methylene chloride was added for 
extraction. After washing the extract first with water and then 
with saturated saline and dewatering, the solvent was distilled 
off. The residue was purified by column chromatography [silica 
gel, methylene chloride/methanol (100:1-30:1)] to obtain (J,36 g 
of colorless crystals. 

(2 ) 4- [ 2 - ( 2-cyclopropylmethyl-4-phenoxy-lH-imidazo [4,5- 
clquinolin-l-yl ) ethyl] benzyl alcohol 

To 0.25 g of 4- [2- (4-chloro-2-cyclopropylmethyl-lH- 
imidazo(4, 5-c]quinolin-l-yl) ethyl]benzyl cyclopropylacetate 
there were added 0.09 g of potassium hydroxide and 0.50 g of 
phenol, and the mixture was stirred at 120**C for 4 hours. After 
the reaction, water, a 10% sodium hydroxide aqueous solution and 
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6thyl acetate were added, and the mixture was stirred while 
cooling on ice. The precipitated crystals were filtered off to 
obtain 0.14 g of faint brown crystals. Recrystallization from 
ethyl acetate yielded 0.10 g of colorless crystals with a 
melting point of 185. 0-185. 5"C. 
Elemental analysis; Cj,H^,0, 
Calculated: C, 77.48; H, 6.05; N, 9.35 
Found: C. 77.22; H. 6.09; N, 9.11 

The compounds for Reference Exaaples' 290-291 listed in 
Tables 72 and 73 were obtained by the same method as Reference 
Exanple 289. 



Table 72 






Properties 

( r eery s tal 1 i z a tion 
solvent) 


Elemental analysis 


Re£. 
Ex.290 


colorless crystals 

(AcOEt) 
no: 184.5--ia5.0*C 


Calc: C.74.1?f*H!'6'00; H,9.27 
Pound: C»74.13; B,6.22; N,9.25 



Table 73 



ox. 

jerties I Elemen 

:allization 

Lvent) 





Properties 
( reezys talliza tion 
solvent) 


Elemental analysis 


Re£. 
Ex.291 


light brown crystals 
(CH,C1,-Et,0) 
irp: 173. 5-174. 5*C 


Calc: C,76.79? H.6.89; N,9.26 
Found: C.76.51; R,6.61; N,8.96 



Reference Example 292 

4- [2- [2- (2-methylpropyl) -4-phenoxy-lH-imidazo[4,5-c]quinolin-l 
y 1 ] e thyl ] benzenesul fonamide 
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1 1 ) 4 - [ 2 - [ 4 -hydroxy-2 - (2-methylpropyl ) -IH-imidazo 14,5- 
c] quinolin-l-yl] etfayl]benzenes\ilf onamide 

To 8.0 g of 4-[2-t (3-alnino-2-chloroqllinolin-4- 
yl)a^lino]ethyl]benzenesulfonaInide there was added 11.6 ml of 
isovaleric acid, and the mixture was stirred at 130'C for 24 
hours. The precipitated crystals were filtered off and washed 
with methylene chloride to obtain 9.31 g of crystals. 
{ 2 ) 4 - [ 2 - [ 4 -chloro-2 - (2-methylpropyl ) -IH-imidazo [ 4 , 5-c ) quinolin- 
1-yl] ethyl]benzenesulf onamide 

To 9.00 g of 4- [2- t4-hydroxy-2" (2-methylpropyl) -IH- 
imida2ot4,5-c]quinolin-l-yl]ethyl]benzenesulfonamide there was 
added 135 ml of phosphorus oxychloride, and the mixture was 
stirred at 120°C for 9 hours. The reaction solution was 
concentrated under reduced pressure, ethyl acetate was added/ 
and the precipitated crystals were filtered off to obtain 5.10 g 
of crystals. 

(3) 4-[2-[2-(2-methylpropyl)-4-phenoxy-lH-imidazo[4,5- 
c] quinolin-l-yl] ethyl]benzenesulf onamide 

To 4.80 g of 4- [2- [4-chloro-2- (2-methylpropyl) -IH- 
imidazot4, 5-c]quinolin-l-yl]ethyl]benzenesulfonamide there were 
added 1.86 g of potassium hydroxide and 10.2 g of phenol, and 
the mixture was stirred at 120°C for 5 hours. After adding water 
and 10% hydrochloric acid to the reaction mixture to adjust the 
liquid to pH 8, ethyl acetate was added and the precipitated 
crystals were filtered off to obtain 2.16 g of light brown 
crystals. Recrystallization from ethyl acetate yielded light 
brown needle-like crystals with a melting point of 221 . 0-222 . 0®C. 
Elemental analysis: C^Hj^^OjS 
Calculated: C, 67.18; H, 5.64; N, 11.19 
Found: C, 67.08; H, 5.47; N, 11.40 

The coxnpound for Reference Example 293 listed in Table 74 
was obtained by the same method as Reference Exaxi^le 292. 
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Tabl^ 74 





PropertiaB 
(recrvstalliiation aolv«nti| 


Elamental analysis 


Ref. 

Ex.233 


light yellow needle-lika 
crystalB 
(CH,a7) 
tnp: 261. 0-263 . 0*C 


Calc.:'C,66.«Ff*H;^f39; W,11.31 
Pound: C,66.51; H,5.24; M,11.53 



Reference Exaniple 294 

1 - 1 2 - ( 4 -cyanophenyl ) ethyl ] - 4 -phenoxy-lH- imidazo [ 4 , 5-c ] guinoline 
After dissolving 1.33 g of 4- [2- (4-phenoxy-lH-imidazo[4,5- 
c] quinolin-l-yl) ethyllbenzamide in 33 ml o£ N,N- 
dimethylformamide, 1^05 ml of pyridine and 0.92 ml of 
trifluoroacetic anhydride were added while stirring on ice, and 
stirring on ice was continued for 30 minutes. After adding 100 
ml of ice water and 20 ml of diethyl ether to the reaction 
solution and stirring, the precipitated crystals were filtered 
off to obtain 0.89 g of crystals. Recrystallization from ethyl 
acetate yielded light yellow needle-like crystals with a melting 
point of 196. 0-198. 0*C. 
Elemental analysis: C„H^^fi 
Calculated: C, 76.91; H, 4.65; N, 14.35 
Found: C, 76.97; H, 4.35; N, 14.45 

Reference Example 295 

4 - [2- (4-phenoxy-lH-imidazo [4, 5-c]quinolin-l-yl) ethyl] benzpic 
acid 

To 2.31 g of ethyl 4-t2- (4-chloro-lH-imidazo[4,5- 
c]quinolin-l-yl)ethyl] benzoate there were added 5.67 g of 
phenol and 2.02 g of potassium hydroxide, and the mixture was 
stirred at 120'C for 3 hours. After adding water and 10% 
hydrochloric acid to the reaction mixture to adjust the liquid 
to pH 8, ethyl acetate was added and the precipitated crystals 
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Were filtered off to btain 2,29 g f crystals. 
Recrystallization from a mixed solution of N,N-diaetfaylfonnamide 
and water yielded col rless crysteds with a melting point of 
265. 0-267. O'C. 

Elemental analysis: C,,H^,0, 
Calculated: 73.34; H, 4.68; N, 10.26 
Found: C, 73.34,- 4.38; N, 10.38 

Example 1 

4 - [ 2 - { 4 -amino-lH-imidazo [ 4 , 5-c ] quinolin-l-yl ) ethyl ] benzamide 

To 1.09 g of 4- t2-(4-phenoxy-lH-imidazo[4,5-clquinolin-l- 
yl)ethyl]benzamide*there WSLS added 9.87 g of ammonium acetate, 
and the mixture was stirred at 140*C for 5 hours. After adding a 
10% sodium hydroxide aqueous solution to the reaction mixture to 
adjust the liquid to pH 8, the precipitate^^ crystals were 
filtered off and washed with water to obtain 0.82 g of light 
brown crystals. Recrystallization from ethanol yielded light 
brown crystals with a melting point of 267 .0-268. 0°C- 
Elemental analysis: C„Hj^sO 
Calculated: C, 68.87; H, 5.17; N, 21.13 
Found: C, 68.58; H, 4.94; N, 20.87 

The compounds for Examples 2-50 listed in Tables 75 to 78 
were obtained by the same method as Exanple 1. 
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Table 75 





R* 




Prop«rti«B 

( r ecrys tal 1 ixa ti on 


K1 smentsil axuULysis 


Ex. 2 


CONHMe 


B 


faint brown cxystals 
(HeOB) 
no: 264. 5-266. 0*C 


Calc: 0,69.55? H,5. 54; H,20.28 
Pound: 0,69.69? H,5.43; N,20.04 


Ex. 3 


OR 


B 


faint yalXow needle- like 
crystal* 
(EtOB) 
mot 257. 0-259. 0«C 


C»A,N,0 

Calc: 0,71.04; H,5.30; N,18.41 
Pound: 0,70.76; B,5.04; N,18.32 


Ex. 4 


CN 


H 


yellow cryatalfi 

{OSF) 
to: 301. 0-303. ©•C 


Oalc: 0,72.83f B,4.82? N,22.35 
Pound: 0,72.87; B,4.57; N,22.32 


Ex. 5 


COOH 


B 


faint brown cryatala 

(rcprecipitated) 
mp: ^00»C 


OA-N.O, -1/38.0 
Calc: 0,67.45; B,4.96; N,16.56 
Pound?, 0,67.38; B,4.71; 11,16.51 


Ex. 6 


SOfiOEt 


H 


light yellow crystals 

(DMF-BjO) 

BD* 207 S.>2nQ ((V* 
• 4t\Ji .J— *uy,3 ^ 


C^N,0,S 
Calc: 0,60.74; B,5.35; N,17.71 
Fotind* C 60 flfi* R !S M 17 ^7 


Ex. 7 


SO^-n-Pr 


B 


colorless crystals 

(DHP-H,0) 
mp: 199. 0-200. 0»C 


Calc: 0,61.59; B,5.66; N,17.10 
Pound: 0,61.47; B,5.S6; N,17.33 


Ex. 8 




B 


faint yellow needle-lUce 
crystals 

<iaiP) 
BID: 297. 5-298.5*0 


Oalct C,60.74^*Hfi%5; M,17.71 
Pound: 0,60.44; H,5.49; M,17.55 


Ex. 9 


SO/IH, 


B 


light brown crystals 
ttaiF) 
mp: 298. 5-299. 0»C 


c^A^os 

Oalc: C, 58.84; B,4.66; N,19.06 
Pound: 0,58.59; B,4.66; N,18.95 


Ex. 10 


SOW 


Me 


light -brown crystals 

<nMP-a,o) 

mo: 274. 0-275. O'C 


Calc: 0,59.13; B,5.09; N,18.15 
Found: 0,59.17; B,5.41; N,18.10 


Ex. 11 




Et 


light yellowish brown 
crystals 

(DMF-EtOH) 
TO: 283 .0-284. 0*C 


C,A,N,0S 
Calc: C, 60.74; B,5.35; N,17.71 
Pound: 0,60.43? H,5.21; N,17.41 


Ex. 12 


so^ 


n-Pr 


light brown needle- like 
crystals 

(EtOB) 
mp: 242. 5-244. O'C 


Calc: 0,61.59; B,5.66; N,17.10 
Found: 0,61.47; B,5.56; N,16.81 


Ex. 13 


so^ 


n-Bu, 


light yellow needle- like 
crystals 
(EtOB) 
to: 257. 0-258. O'C 


C,jB,^,0,S -1/411,0 
Calc: C. 61.73; B,6.00; N,16.36 
Pound: C,61.93; B,6.08; N,16.12 


Ex. 14 


sow 


n*Pen 


light brown crystals 
(EtOB) 
to: 244.0-244.5*0 


Oalc: C,63-13^',^l%2; N,16.01 
Found: 0,63.31; B,6.29; N,16.04 
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Tfthl« 76 






R* 


R' 


Properties 
(recrystallisatioa 
solvent) 


Elemental Boalysia 


Ex. 15 




iso-Pr 


colorlea* needle-Xike 
crystals 

(CBjCN-BtOH) 
xnp: 2d5.5-2od.uC 


Oalc . : C,^i^f*H, V.7a!f N, 16 .95 
Found: 0,60.76? B,5.62; K,16.78 


Ex. 16 


so^ 


iso-Bu 


light brown crystals 
(CH^CVHttOR) 
BO: 232 .0-234. 0*C 


Oalc: 0,62.3^;"H,°i%5; N,16.54 

rOUna: \m,%>X»3li N,XO.J9 


Ex. 17 




iso-Pen 


colorless crystals 

(IlfP-B,0) 
n©: 249.5-253 .5*C 


Oalc: C,63.&^',^i!22; M, 16.01 
rouna: c#Q«.2rA» n^Q.JOf ifrX3*o/ 


Ex. 18 






light yellow needle-like 
crystals 
(M0OH) 
mi 245. 5-248. 5*C 


Oalc: O,62.6?^*°i!50; N,16.61 


Ex. 19 


SO,MH, 


CF, 


colorless crystals 

(EHF-B,0) 
no: 286.5-287.0*0 


0.^^^,0,8 
Oalc: 0*92.41; H*3.70; ii#iD.os 
Pound: 0*52.38; H*3.66; R*1S.87 


Ex. 20 


SOJIH, 




light brown crystals 

1 1 IrtF U|V/ / 

np: 248. 5-249. 0*C 


0,,H^^,O,S 
Oalc • 0 54 42- H.4 35 1 N.15.11 
Found: 0,54.13? H,4.49; N,14.91 


Ex. 21 


SO^ 


CH,OH 


faint yellow crystals 
(EtOB-H,0) 
mp: 256.0-258.0*0 


C,A,N,0,S.1/3H,0 
Oalc: 0.56.56; H.4. 91; N,17.36 
Found: 0,56.87; H,4.66; N,17.55 


Ex. 22 


SO^ 


CHjOMe 


colorlass crystals 

(DMF) 

tnp: 248.0-249. 0*C 


Oalc: 0.58.381 H*5.14; N*17.02 
Pound: 0.58.50; H,5.03; K,16.76 


Ex. 23 


SOJW, 


* CHjOEt 


colonies B crystals 

(DMP-HjO) 
no: 272.5-274.5*0 


0 (B^O S 
Oalc: 0.59.28?H',i.45? N.16.46 
Found: 0,59.07; H.5.36; N.16.16 


Ex. 24 


SO,,MHMe 


H 


colorless crystals 

(CMF-H,0) 
mp: 244.0-245.0*0 


0,Jl,^,OjS 
Oalc: 0,59.83; H,5.02; N.18.36 
Pound: 0,59.83; H.4. 94; N,18.27 


Ex. 25 


SOJODte 


M« 


colorless crystals 

(EKP-^O) 
no: 259. 5-260. 5*C 


C,JI,iN,OS 
Oalc: O.60.747h,5.35; N,17.71 
Found: 0,60.88; H,5.33; N,17.43 


Ex. 26 


SO,MKMe 


Et 


colorless crystals 

(DMF) 
wpi 262.0-264.0*0 


Oalc: 0,61.59; H,5.66; N.17.10 
Found: 0,61.69; H,5.65; N..X6.86 
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Table T7 









(rccrystallizatian 
solvent) 


Elemental analyais 


Ex. 27 


SO^KHKe 


n-Pr 


colorleas czyatala 

(OHP) 
oD: 233. 5-234. 5*C 


c,A^,o S 

Calc: C. 62.39: H 5 95* N 16 
Found: C.62.36; H,5.91; N,16.24 


Ex. 28 




n-Bu 


light brown czystals 
(HeOB) 
no: 225. 5-226. 5«C 


WAS 
Calc. : C.63 l3 • H A 55- M ii; ni 

• • ayO.A«r MrXD.UX 

Found: C>63.04y H,6.25; N,15.81 


Ex. 29 


SO^lRMe 


CH,OH 


faint .yellow plate 
czyatala 
(UeOR) 

np: 2300*C 


C^J|,0,S-HC1-1/4H,0 
Calc: C,5i.09; B.S.Ol; Na5.48 
Found: C,53.09> B,5.20; H.15.18 


Ex. 30 


SOOfflMe 


r< 


fcdnt brown czyatala 
(IMF) 
WD: 231 0-232 0*r 


Calc: C,63.4Sf^,^f79; N,16.08 


Ex. 31 


SOJJHMe 


atoEt 


colorlosB cryatals 

(nMF-H,0) 
mo: 239.0-2dQ "S'P 


calc: C, 60.i3;"h'.^!73; N,15.93 


Ex. 32 


a^oH 


B 


light brown czyatala 
(EtOB) 
ms>t 223. 0-225. 5*C 


c,A^,o 

Calc: C,71.68; H,5.70j N,17.60 
Found: C,71.84; H,5.48; N, 17.36 


Ex. 33 


CH,OH 


Et 


colorless crystals 

(MeOR) 
ntp: 215. 5-217. 0'C 


Calc: C,72.81; H,6.40; N,16.17 
Found: C,72.94; H,6.44; N,16.17 


Ex. 34 


C3I,0H 


n-Bu 


light brown czystala 
(MeOH) 
mp: 289. 0-289. 5'C 


CjAfM^O-HCl 
Calc: C, 67.22; R,6.62; N,13.63 
Found: C, 66.99; R«6.89; N,13.62 


Ex. 35 


CK,C3H 




light brown prism 
, cryatals 

(MeOH) 
np: ^89.0!C, 
decoxRDOsed 


C^^.O-HCl -1/211,0 
Calc: C,66.10; H,6.27; N,13.4X 
Found: 0*66.25; B,6.06; N,X3.55 


Ex. 36 


CHjOH 


CH,OEt 


colorless crystals 

(EtOU) 
mp: 241. 0-242. 0*C 


C,AA0,-HC1 
Calc: C,63.99; H,6.10; N,13.57 
Found: C,64.13; H,6.10; N,13.37 


Ex. 37 


NHM3 


H 


colorless cryatals 

(AcOEt) 
mp: 229. 5-230. 5*C 


Calc: C,59.83; H,5.02; N,18.36 
Found: C, 59.57; H,4.94; 18.20 


Ex. 38 


NHMS 


He 


colorleas cryatals 

CCH,CN-EtOH) 
mp: 228. 0-229. O'C 


Calc: C,60.74; H,5.35; V»\7.7X 
Found: C,60.77; H,5.34; N,\7.47 
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Able 78 









Properties 
( recrys talllzation 
solvent) 


Elemental analysis 


Ex, 39 


NRHS 


Et 


colorlevs prism 
crystals 
(jseuii/ 
bp: 180. 5-181. 5«C 


C„H^0^.HC1.3/2H,O 
Calc: C, 53.321 H,5.75f K,14.81 
Poxmd: C,53.39; H«5.72; M,14.82 


Ex. 40 


NBMB 


n-Pr 


light brown crystals 
(iso-PrOR) 
B©: 250.5-253.5% 


C,A.N,0,S-HC1 
calc: C,57.44; H,5.70; N,15.22 
Pound: C,57.18; B,5.63; U,1A,99 


Ex. 41 


NHMS 


n-Bu 


light brmm crystals 
(MeOB) 
bp: 250. 5-253. 5»C 


C,^,0,S-HC1 
Calc: C.58.28; B»5.95; Na4.77 
Pound: C»58.35; H^5.85; K,14.79 


Ex. 42 


NHMs 


r< 


colorless crystals 

(MeOH) 
bp: 235. 0-235. 5'C 


Calc: C,5^?!^ 
PoundL^ C,58.4 


JI,0,S-HC1 

3; H,5.55; N,14.84 
4; H,5.41; K,14.62 


Ex. 43 


NHHs 


CH,OEt 


faint brown crystals 
(EtOH) 
mp: 218. 0-220. 0*C 


Calc: C,60.12;^'°4%3j M,15.93 
Found: C,59.85; H,S.63; N,15.69 


Ex. 44 


MHTs 


H 


light brown crystals 
|IBfF-R,0) 
to: 236^5-237. 5*C 


Calc: C,65.^'^!*^*?!l07; N,15.31 
Found: C, 65.44; H,4.92; K, 15.11 


Ex. 45 


NHAC 


H 


colorless crystals 

(CH,Cl,-MeOH) 
bp: 247. 0-248. O^C 


c^;i,o.i/4a,o 

Calc: C, 68.65; H,5.61; N,20.01 
Found: C, 68.59; H,5.43; N,20.00 


Ex. 46 


NHAC 


Me 


colorless crystals 
(EtOH-H,0) 
op: 2290%, 
decoBDosed 


C,IL,N,0.HC1 
Calc: C,63.71; B,5.60| N,17.69 
Found: C,63.61; a,5.64; N,17.76 


Ex. 47 


NHAc 


Et 


colorless crystals 
(HeOK-H,0) . 

Bp: 293.5-29<L.5*C, 
decoBposed 


Calc: C. 64.46; H«5.90; R.17.08 
Found: C«64.52; H,6.03; N,17.06 


Ex. 48 


NHAc 


n-Bu 


colorless crystals 
(CH,Cl,-MeOH) 
mp: ^00*C 


C„H^,O.HCl 
Calc: C,65.82; H,6.58; N,15.89 
Found: C. 65.63; H,6.44; 11,15.99 


Ex. 49 


NBn, 


n-rBu 


colorless crystals 

(AcOEt) 
bp: 177.0-178.0% 


C,,H^ 

Calc: C, 80.11; H,6.91; N,12.98 
Found: C,79.93; H,6.85; N,12.75 


Ex. 50 


CHMeNKAc 


Et 


colorless crystals 

(MeOH) 
mp: 154. 0-155. 5'C 


C„H^,0.1/2H,0 
Calc: C, 70.22; H,6.87; N,JL7,06 
Pound: C, 70.46; H,6.78; N,17.05 



Example 51 

4- [2- (4-ainino-2-methyl-lH-imidazo [4, 5-c] quinolin-1- 
yl ) ethyl ] benzyl alcohol 

( 1 ) 4 - [ 2 - ( 4 -chloro-2 -me thyl-lH-imidazo [ 4 , 5-c ] quinolin-1- 
yl ) ethyl ] benzyl alcohol 

To 2.57 g of 4-[2-[ (3-amino-2-chloroquinolin-4- 
yl)aInino]ethyl]benzyl alcohol there was added 7.2 ml of triethyl 
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brthoacetate, and the mixture was stirred at 120-140'C for 28 
hours. After adding n-hexane to the reaction mixture and 
removing it by decantation, the residue was purified by column 
chromatography (silica gel, methylene chloride /methanol (1:0- 
30:1)] to obtain 1.66 g of light yellow crystals. 
( 2 ) 4- [2- (2-methyl-4-phenoxy-lH-imida20 [4 , 5-cl quinolin-1- 
yl ) ethyl ] benzyl alcohol 

To 1.50 g of 4-[2-(4>chloro-2-methyl-lH-imida2ot4,5- 
c]quinolin-l-yl)ethyl]benzyl alcohol there were added 0.73 g of 
potassium hydroxide and 4.02 g of phenol, and the mixture was 
stirred at 120*C for 6 hours. After adding water and a 10% 
sodium hydroxide aqueous solution to the reaction mixture to 
adjust the liquid to pH 10, methylene chloride was added for 
extraction. The methylene chloride layer was washed first with 
a 10% sodium hydroxide aqueous solution, water and then with 
saturated saline, and after dewatering, the solvent was 
distilled off under reduced pressure to obtain 1.20 g of light 
brown crystals. 

{3 ) 4- [2- (4-amino-2-methyl-lH-imidazo [4 , 5-c] quinolin-1- 
yl ) e thy 1 ] benzyl alcohol 

To 1.00 g of 4-[2-(2-methyl-4-phenoxy-lH-imidazo[4,5- 
clquinolin-l-yl)ethyl]ben2yl alcohol there was added 4.52 g of 
ammonium acetate, and thfe mixture was stirred at 140*C for 6 
hours. After the reaction, a 10% sodium hydroxide aqueous 
solution was added to adjust the liquid to pH 8, and then 
extraction was performed with a mixed solution of methylene 
chloride and methanol (10:1). The organic layer was 
concentrated under reduced pressure, 3.8 ml of methanol and 0.2 
ml of a 2 N sodixim hydroxide aqueous solution were added to the 
residue, and the mixture was stirred at 50°C for one hour.* The 
reaction solution was stirred on ice to obtain 0.26 g of 
crystals. Recrystallization from ethanol yielded colorless - 
crystals with a melting point of 236. 0-237. 0'C. 
Elemental analysis: C^Jtlfi 
Calculated: C, 72.27; H, 6.06; N, 16.86 
Found: C, 72.05; H, 6.07; N, 16.64 

The compounds for Examples 52-79 listed in Tables 79 to 84 
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Were obtained by the same method as Exaxnple 1. 

Table 79 









Proper ties 
( recrya tallixation 
solvent) 


Blemental analysis 


Ex. 52 




B 


light brown cryBtale 
(nMF-H,0) 
mp: 292. 5-294. 0»C 


CA|N.0,Sa/8H,0 
Calc: C,57.85; H,5.73; N,18.74 
Po\md: C,57.73; H,5.48; N,18.49 


Ex. 53 




Mo 


colorlesB crystals 

(MeOH) 
no: 261. 5-263. O'C 


CA,ll.O.S.3/41LO 
Calc: 57.19; B.6.19; N,17.55 
Pound: C, 57.39; H,5.95; K,17.27 


Ex. 54 




Bt 


colorless crystals 

(MeOH) 
mps 281.0t283.0'C 


Calc: C,58.80; H,6.41; N,17.14 
Pound: C,58.59; H,6.15; N,17.17 


Ex. 55 


so^ 


n-Bu 


light brown crystals 
(EtOB) 
wp: 240. 0-241. 0*C 


c^^,o,s 

Calc: C, 61.80; B,6.84; N,16.36 
Found: C, 61.52; B,6.85; N»16.17 


Ex. 56 


so^ 


CU.OEt 


light brown plate 
crystals 
(BtOH) 
moi 254, 5-256. 0»C 


Calc: C,S6.7i; B.6.34; H.16.30 
Found: C,59.02; B,6.43; N,16.16 


Ex. 57 


CH^OH 


H 


colorlesa crystals 

(EtOH) 
mp: 223. 5-225. 0'C 


Calc: 0,70.73*^^*6.88; H,17.38 
Pound: C,70.90; B.6.84; M,17.30 


Ex. 56 


CHjOH 


Me 


light brown crystals 
(iso-PrOH) 
mp: 230.0-231.0*0 


Calc: C,71.40; B,7.19; H,16.65 
Found: C,71.31; H.7.37; 11,16.40 


Ex. 59 


CHjOH 


Et 


colorless crystals 
<BtOH) 
dtp: 222. 5-224-. 5 


Calc: C, 71.97; H,7.48; N, 15.99 
Pound: C.71.70; B.7.48; N. 16.05 
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nrV 





le ■ 




Properties 
( recrystallization 
solvent) 


Elemental analysis 


Ex. 60 


CH,OB 


/ ^ 


light brown crystals 
(THF) 
nip: 231. 5-232. 5"C 


Calc: C,73.3?^*h!*7.50; N,14.B8 
Found; C,73.34; R>7.60; N.14.70 


Ex. 61 


NHUS 


R 


light brown crystals 
CMeQB) 
no: 271. 5-274. O'C 


C.,&JI.OJS -RCl • 1/4IL0 
Calc: C* 53.51: R.5 79* H ifi as 
Found: C,53.64; H,5.88; H,16.30 


Ex. 62 


NHHs 


Me 


light, brown crystals 
(MeOR) 
mp: 292.0-293.0*0 


CL,H^,0^*2RC1 
Found: C,51.00; R,5.95; H.14.77 


Ex. 63 


NKMS 


Et 


light brown crystals 
(iao-PrOH) 

» «4»w*a/ 

iiip: 202. 5-204. 0'C 


C„H^,0,S 
Found: C, 60.96; R»6.46; N,16.80 


Ex. 64 


NHHs 


n-Bu 


colorless crystals 

(EtOR) 
si: 275. 0-276. 5*C 


C^,M,0.S-2HC1 
Calc: C. 53.69; H,6. 46; N,13.61 
Found: C,53.86; R«6.36; K»13.49 


Ex. 65 


NHMS 


CH,OEt 


light brown needle- 
li3ce crystals 
(EtOH) 
to: 296. 0-297. 0*C 


CaH^,0,S'HCl 
Calc: C,55.05; R,6.30; N,14.59 
Found: C,55.01; R,6.27; N,14.42 


Ex. 66 


NKAc 


H 


light brown crystals 
(CUP) 
wp: 294. 0-295. 5"C 


C,A3N.0-HC1-1/4H,0 
Calc: C, 61.53; H,6.33; N,17.94 
Found: C.61.46; H,6.33; K,18.04 


Ex. 67 


NKAc 


Me 


light brown crystals 

(THF) 
wp: 23 6.0-237.0*C 


Calc: C,68.54; H,6.99; N,19.03 
Found: C,68-76; H,7.00; H,18.76 


Ex. 68 


NHAc 


Bt 


light brown crystals 
(MeOH-H,0) 
wpz 134. 0-135, 5*C 


Calc: C,66.1l; H,7.39j N,17.71 
Found: C,66.67; H,7.59; N,17.43 


Ex. 69 


NHAe 


n~Bu 


light brown crystals 
(MeOH) 
mp: aoO'C 


C,.H„K,0.HCl-l/2H,O 
Calc: C,63.91; H,7.38; M,15.53 
Found: C,64.07; H,7.17; N,15.70 


Ex. 70 


CHHeNHAc 


K 


colorless crystals 

(EtOH) 
iBp: 253. 0-254. 0'C, 
decomposed 


C,^,0-HC1 
Calc: C,63.83; H,6.82; N>16.92 
Found: C,63.53; H,6.89; N,16.86 
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Properties 


£x. 71 


tatroMn liquid 

NHR epectruB (CDCl,) ppn: 1.20(3H, t, J-THx), 1.80- 
2.00(4H, m), 2.80-3.15(6R, m) , 3/01(3H, 8), 3.51(2B, 
J-7HZ}. 4.36(2H, s), 4.49(2H« J-7.5HZ), 4.52(2H. ») , 
5.39 (2R, br-s), 6.66 (2B. d, J-B.SBz), 6.89 (2B. d» 
J«8.5Hz), 7.12-7.40(5B, m) 

ZR spectrum V(liq) cm'*: 3320, 3180 
Mass spectrum m/zi 469 (H*) 



Table 82 








R' 


Properties 
(recrystallization 
solvent) 


Elemental analysis 


Ex. 72 


o-SO^ 


B 


ligbt yellow crystals 
(DMP-H,0) 
mp: 273. 0-274. 0*C 


Calc: C,S8.84; H,4.66; M.19.06 
Found: 58.62; H.4.51; N,18.85 


Ex. 73 




R 


light brown crystals 
(DMF-H,0) • 
mp: 258.5-260.0'C 


Calc: C,58.84; H,4.66; N,19.06 
Pound: C.58.56; H,4.47; M,19.ia 


Ex. 74 


p-SOW 


Me 


colorless crystals 

(EtOH) 
mp: 257. 0-257. 5»C 


Calc: C, 59-83; H,5.02; N,18.36 
Found: C,59.53; H.4.79; N, 18.16 


Ex. 75 


p-sow 


one 


light brown needle- 
liXe crystals 
(DMP-H,0) 
mp: 277. 0-278. O'C 


C,A^,0,S 
Calc: C,57.42; H,4.82; N,17.62 
Found: C,57.08? R,4.66; N,17.47 


Ex. 76 


p-SO^ 


Cl 


light brown crystals 
(EtOH) 
np: 277.0-278.0'C 


C.JL,C11I,0,S*9/8H,0 
Calc: C,51.21; H,4.35; N^G.SO 
Found: C«51.42; K»4.19; N«16.22 



1 

■i 

I 
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Table 83 






Properties 
( reerys tallis e tion 
solvent ) 


Blemental analysis 


Ex. 77 


colorless crystals 

(EtOH) 
no: 238. 0-239. 0*C 


Calc: C,51.46^,4.'05? H,18.75 
Found: C,51.25; B,3.91; N,18.47 



Table 84 






n 


Properties 

( recrystallization 

solvent) 


Elemental analysis 


Ex. 78 


1 


light brown crystals 
(XHP-BjO) 
xnp: 297.0-299.5*0 


C,^^JI,0,S.1/8H,0 
Calc: C,57.41; H,4.32; N,19.69 
Found: C,57.19; H.4.07; N,19.40 


Ex. 79 


3 


light brown crystals 
<DMF-H,0) 
mo: 289. 5-290. 5*0 


C,AA0,S.1/6H,0 
Calc: C, 59.36? H,5.07; N,18.22 
Found: C, 59.47; B,4.e5; N,18.02 



Example 80 

N- [4- [2- (4-aiiiino-2-ethoxyinethyl-lH-imida20 [4, 3-c]quinolin-l- 
yl ) ethyl ] phenyl ] acetamide 

A suspension of 2.20 g of N- [4- [2- (4-dibenzylaIIlino-2- 
e thoxymethyl -IH-imidazo 1 4 , 5 -c ] guinolin-1 -yl ) ethyl 1 phenyl ] 
acetamide, 4.00 g of Perlman's reagent and 14.28 g of ammoni\im 
formate in 70 ml of methanol was refluxed for 53 hours. The 
catalyst was filtered off, and the solvent was distilled off 
under reduced pressure. Water and saturated saline were added 
to the residue and extraction was performed with methylene 
chloride. After dewatering the extract, the solvent was 
distilled off under reduced pressure. The obtained residue was 
washed with isopropyl ether to obtain 1.24 g of colorless 
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Crystals. Recrystallization from isopropan 1 yielded colorless 
crystals with a melting point of 207.0-208. 0*C. 
Elemental analysis: CaH,^,©, -1/211,0 
Calculated: C, 66.97; H, 6.35; N, 16.98 
Found: C, 66.90; H, 6.28; N, 16.81 

The compounds for Examples 81-84 listed in Tables 85 to 87 
were obtained by the same method as Example 80. 

Table as 










r' 


Properties 
(recrystallization 
solvent) 


Elemental analysis 


Ex. 81 


CKMeOH 


CH,OEt 


H 


colorless crystals 

(EtOB) 
so: 231.5-232.0*0 


Calc: C,70.75VH,6.71; 19,14.35 
Found: C,70.66; B.6.74; 14.32 


Ex. 82 




H 


He 


light yellow 
crystals 
(AcOBt) 
znp: 188. 5-189. 0*C 


C„H_M,0,S 
calc: 66.22; H,5.34; n»14.85 
Found: C»66.01; H,5.35; H,14.72 



Table 86 






R* 


R^ 


Properties 
(recrystallization 
solvent) 


Elemental analysis 


Ex. 83 


Mine 


CBkOEt 


colorless crystals 
(HeOH) 
bid: 2300*C 


C„H,^,0,.HC1 
Calc: C, 62.22; K,6.81; N,15.77 
Found: C,62.00; H,6.87; 11,15.74 



Table 87 
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Frpporties 
( nczyBtaUisatioQ 
solvent) 


Slenental analysis 


Ex. 84 


colorless cxystals 

(MeOH) 
so: 275. 0-275. S*C 


C^JI.0^.1/4H,0 
Calc: C,56.i2; H.5.43; N,19.43 
Pound: C,56.72; B,5.26| N,19.18 



Example 85 

1- [2- (4-aminophenyl} ethyl) -lH-ijnida2o[4, 5-c]quinoline-4- 
amine • hydrochloride 

To 8.00 g of N-{4-t2-(4-amino-lH-iinidazot4,5-c]quinolin-l- 
yl) ethyl] phenyl ]acetamide there was added 40 ml of 2 N 
hydrochloric acid, and the- mixture was stirred at 120'C for one 
hour. After the reaction, a 10% sodium hydroxide aqueous 
solution was added to adjust the liquid to pH 7, and then the 
precipitated crystals were filtered off an4 purified by column 
chromatography [silica gel, methylene chloride/methanol (20:1)1, 
after which ethanolic hydrogen chloride was added and the 
precipitated crystals were filtered off to obtain 3.50 g of 
colorless crystals. Recrystallization from a mixed solution of 
methanol and water yielded colorless crystals with a melting 
point of 275.0-283 .0°C. 
Elemental analysis: C„Hi^,-2HCl •l/4HjO 
Calculated: C, 56 .78; H, 's . 16; N, .18.39 
Found: C, 56.78; H, 5.11; N, 18.122 

The compounds for Examples 86-104 listed in Tables 88 and 89 
were obtained by the same method as Example 85. 
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Tabl% 88 









Propertiea 
{ reczys tallica tion 
eoXvent) 


Eleaaatal enalysis 


Ex. 86 


MM 
no. 


He 


light brown crystals 

iXar ; 
tnpi 233. 0-236. 0*C 


Calc: C,71.90; B,6.03; N»22.07 
Found: C,71.89; H,6.24? N,21.81 


Ex. 87 


NH, 


Bt 


taint brown crystals 
(UeOB->R,0) 
bd: 202.0-203.0*0 


Calc: C,72.48; h/6.39; N,21.13 
Pound: C,72.64; H,6.33; K,20.95 


Ex. 88 


NH. 


n-Bu 


faint inrown crystals 
(AcOEt) 
mpz 187. 0-188. O^C 


Calc: C,73.5lt"H?^.01; H.19.48 
Pound: C,73.78; R,6.93; N.X9.34 


Ex. 89 


NH, 


Ca,OEt 


colorless crystals 

(iso-PrOH) 
dp: 208. 0-208. 5*C 


Calc: C, 69. 7^/^'?, 41? N,19.38 
Pounds C«69.85; H,6.40; N,19.38 


Ex. 90 


NHKa 


R 


colorless crystals 

(HeQB) 
mpi 24S. 0-246. 0*C 


C,AfMi-2HC1.5/4H,0 
Calc: C,55.28; H,5.74; N,16.96 
Pound: C, 55.39; H,5.52; N,16.98 


Ex. 91 


MHMe 


Me 


light brown crystals 
(BtOB) 
bid: 275. 0-276. 5'C 


C^^,.2HC1.3/2H,0 
Calc: C,55.69; H,6.08; N,16.24 
Found: C, 55.76; H,6.20; N,16,09 


Ex. 92 


NHHe 


Bt 


light brown crystals 
(BtOB) 
no: 271. 0-273. ©•C 


C,,H^,.2HC1-IL0 
Calc: C*57.80; B,6.24; Na6.05 
Found: C,57.80; Hp6.15; N,15.95 


Ex. 93 


NHMe 


n-Bu 


light grayish brown 
crystals 
(BtOH) 
sqp: 173. 0-175. 0'C. 
deconiDOsed 


C„H_N..3HC1.1/4H,0 
Calc: C,56.68; H,6.30; N,14.37 
Found: C.56.97; H,6.59; H,14.08 


Ex. 94 


HHMfi 


OLOBt 


colorless crystals 

(AcOEt) . 
did: 156. 0-156. 5*C 


Calc: C.70. 317^6. 71; N,18.65 
Found: C,70.29; H,6.44; N,18.49 
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Table 89 






r 




Properties 
( recrys tallization 
solvent) 


Bleaental analysis 


Ex. 95 


NH, 


H 


light brotm crystals 
(MeOH) 
zap: 264. 0-265. 0*C 


C,JL,N,-2HC1 
Calc: 0,56.85; H,6.10? M,18.41 
Pound: 0,56.93; H,6.10; M,18.42 


Ex. 96 


HH, 


He 


light brown crystals 
(AcOEt) 
mp: 192. 0-193. O'C 


Calc: C,71.00V^V.21; M,21.79 
Found; 0,70.96; H,7.34? y,21.49 


Ex. 97 


NH, 


Et 


£aint yellow crystals 

(BtOH) 
mp: ^85*C, 


P H M . 2HC1 • 5/4ILO 
Calc: 0,55.75; B,6.90; N,a6.25 
Found: 0,55.80; a,6.81; H,16.29 


Ex. 98 


NH, 


n-Bu 


light yellow crystals 

(iso-PrOH) 
up: 245. 0-252. 0*C, 
decoDiDosed 


CUM, 2ltpi , 1 1 Att n 

Calc: CSS.^S; H,7.28; H,15.57 
Found:^ 0,58.51; H,7.30; H,15.38 


Ex. 99 


NH, 


CK,OBt 


colorless crystals 

(EtQR) 
TO: 259. 0-260. O'C 


C,,H^,0-2HC1 
Calc: 0,57.53; H,6.67; 21,15.98 
Found: C,57.52; H,6.80; N,15.83 


Ex. XOO 


NKMe 


a 


light farown crystals 
(EtOB) 
mo: 224. 5-225. 5'C 


C,^,.2HC1.IL0 
Calc: 0,55.34; H,6-60; K,16.98 
Found: C,55.17; H,6.56; N,17.13 


Ex. 101 


NHMe 


Me 


light brown crystals 
(EtOH) 
mp: 284. 0-285. O^'C 


C„H_N .2HC1.7/2H,0 
Calc: 0,50.96; H,7 .27;* N,14.86 
Found: 0,50.89; H,7.20; N,14.79 


Ex. 102 


NHMe 


Et 


brown crystals 
(EtOH) 
np: 274. 0-285. 0*C, 
- decoTOOsed 


<L,H^.-2HClOH,0 
Calc: 0,52.94; 8,7.40; K,14.70 
Found: 0,52.71; H,7.21; 11,14.69 


Ex. 103 


NHMe 


n-Bu 


colorless crystals 

(BtOH), 
mp: 161. 0-163. 5"C, 
decomposed 


C,AjN,.3HC1-5/4H,0 
Calc: C, 54.23; H,7.22; N,13.75 
Found: 0,54.28; H,7.40; N,13.83 


Ex. 104 


CHMeNH, 


H 


light brown crystals 
(EtOH) 
np: 207.0-210.0*0, 


C„H-N,-2H01-H-O 
Calc: 0,56.^4; B,6.86; N,16.43 
Found: 0,56.38; B,6.78; N,16.39 



Example 105 

1- [2- (4-aiidnophenyl) etJiyl] -2-n-butyl-lH-iini<aazo'[4, 5-c]quinoline- 
4 -amine 

A suspension of 18.8 g of 1- [2- [4- (dibenzylamino)phenyl] 
ethyl] -2-n'butyl-lH-iniida2o[4,5-cJquinoline-4-amine, 3.76 g of 
Perlman's reagent, 33.0 g of airanonium formate and 600 ml of 
methanol was refluxed for 7 hours. The catalyst was filtered 
off and the solvent was distilled off. Water was added to the 
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6btained residue^ the liquid was adjusted to pH 9 with a lOQ 
sodium hydroxide aqueous solution, and extraction tms performed 
with methylene chloride. After washing the extract with water 
and dewatering, the solvent was distilled off and the obtained 
residue was washed with ethyl acetate and recrystallized from 
isopropanol to obtain colorless crystals with a melting point of 
191. 0-192. 0'^C. . 
Elemental analysis: C^H^N, 
Calculated: C, 73.51; H, 7.01; N, 19.48 ' 
Found: C, 73.41; H, 6.90; N, 19.22 

The compound for Example 106 listed in Table 90 was obtained 
by the same method* as Example 105 • 



T&blQ 90 










Proper tios 
( rGcryo tallixa tion 
oolvent) 


Elemental analysis 


Ex. 106 


MHMe 


CH,OEt 


light brown crystals 
(AcOEt) 
mp: 127.0-128.5'C 


Calc: C, 69. 63^^7.70; N,18.45 
Found: C, 69.67; H,7.69; N.18.17 



Example 107 

1- [2- (4-aminophenyl) ethyl] -1, 6, 7 , 8-tetrahydrocyclopenta[b] 
imidazo [4 , 5-d]pyridine-4-amine •hydrochloride 

A mixture of 0.81 g of N,N-dibenzyl-l- [2- l4- 
(dibenzylamino) phenyl ] ethyl ] -1 , 6 , 7 , 8-tetrahydrocyclopenta [b] 
imidazot4,5-d]pyridine-4-amine, 0.16 g of Perlman's reagent, 
1.56 g of ammonium formate and 40 ml of methauiol was refluxed 
for 30.5 hours. The catalyst was filtered off, and the solvent 
was distilled off. Water was added to the residue, the liquid 
was adjusted to pH 9 with a 10% potassium carbonate aqueous 
solution, and methylene chloride was added. The precipitated 
crystals were filtered off, and after separating off the 
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methylene chloride layer, the aqueous layer was further 
extracted with methylene chloride. The methylene chloride layer 
was dewatered, and then the solvent was distilled off t obtain 
colorless crystals. These were combined with the previous 
crystals and a common method was used to obtain 0.41 g of 
colorless crystals as a hydrochloride. Recrystallization from 
methanol yielded colorless crystals with a melting point of 
259. 0-260. 0'C {decon?)osed) . 
Elemental analysis: Ci,HJ^,-2HCl 
Calculated: C, 55.74; H, 5.78; N, 19.12 
Found: 55.76; H, 5.89; N, 19.07 

The compounds for Examples 108-109 listed in Table 91 were 
obtained by the same method as Exaznple 107. 

Table 91 








Properties 
(recrystallization solvent) 


Elemental analysis 


Ex. 108 




light yellowish brown 
cxystala 

'(EtOH) 
mp: 266. 0-268. 0*C. * 
decoinposcd 


Cj^^, • 2HC1 • l/3EtOH • H,0 
Calc; C, 55.23; H,6.83; N,16.37 
Pound: 55.24; H.6.e4; N,16.57 


Ex. 109 


CH,OEt 


light brown crystals 
(EtOH) 
mp: 250. 5-251. 5»C, 
decoiRDOsed 


C, A^,0 • 2HC1 • 1 / 4H,0 
Calc: C,56.01; H,6.46; N,16.33 
Found: C» 56. 23; H«6.31; N,16.0B 



Example 110 

1- [ 2 - (4-ureidophenyl) ethyl ] -IH-imidazo [4 , 5-c] quinoline-4-amine 
After dissolving 800 mg of l-[2-(4-aminophBnyl)ethyl]-lH- 
imidazot4, 5-c]quinoline-4-cimine in a mixed solution of 8 ml of 
acetic acid and 4.8 ml of water, a solution of 400 mg of sodium 
cyanate in 4.8 ml of water was added while stirring at room 
temperature, and stirring at room temperature was continued for 
2 hours. After adding a 10% sodixun hydroxide aqueous solution 
to the reaction solution to adjust the liquid to pH 9 and 
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filtering off the crys tails, they were washed with water to 

obtain 790 mg of crystals. Recrystallization from a mixed 

solution of ethanol and water yielded faint brown crystals with 

a melting point of 300*C or higher. 

Elemental analysis: C^^.O 

Calculated: C, 65.88; H, 5.24; N, 24.26 

Found: C, 66.00-; H, 5.14; N, 24.07 

Example 111 

1 - [ 2 - [ 4 - (N ' -me thylthioureido) phenyl ] ethyl ] -IH-imidazo [4,5- 
c] quinoline-4-amine 

To 800 mg of l-[2-(4-aminophenyl)ethyl]-lH-imidazo[4,5- 
c]quinoline-4-amine there were added 24 ml of methanol and 0.60 
ml of methyl isothiocyanate, and the mixture was stirred at 40'C 
for 15 hours. After cooling the reaction solution, the 
precipitated crystals were filtered off to obtain 770 mg of 
crystals. Recrystallization from a mixed solution of ethanol 
and water yielded faint brown crystals with a melting point of 
220. 0-221. 5*C. 
Elemental analysis: Cj^HjpNjS 
Calculated: C, 63.81;- H, 5.35; N, 22.32 
Found: C, 63.60; H, 5.13; N, 22.05 

Example 112 ' 

1 - [ 2 - ( 4 -acetylphenyl ) e thyl ] - IH- imidazo [ 4 , 5 -c ] quinoline- 4 -amine 

To 3.89 g of 2-[4-t2-(4-phenoxy-lH-imida2o[4,5-c]c[uinolin- 
l-yl)ethyl]phenylr2-methyl-l,3-dioxolane there was added 33.2 g 
of ammonium acetate, and the mixture was stirred at 140**C for 3 
hours. After the reaction, a 10% sodium hydroxide aqueous 
solution was added to adjust the liquid to pH 8, and then the 
precipitated crystals were filtered off and washed with water to 
obtain 2.83 g of light bro%m crystals. Recrystallization from a 
mixed solution of methylene chloride and methanol yielded 
colorless crystals with a melting point of 267. 0-269. 0*C. 
Elemental analysis: C„Hj,N^O 
Calculated: C, 72.71; H, 5.49; N, 16.96 
Found: C, 72.41; H, 5.34; N, 16.70 
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Exaniple 113 

1 " [ 2 - 1 4 - ( l-hydroxyiminoe thyl ) phenyl ] ethyl ] -IH-imidazo [4,5- 
c] quinoline-4-ainine 

To 1.63 g of l-I2-{4-acetylphenyl)ethyl]-lH-iinicla2ot4,5- 
c]quinoline-4-amine there were added 0.38 g of hydroxylamine 
hydrochloride, 1.34 g of sodium acetate -311,0 and 16 ml of ethanol, 
and the mixture was refluxed for 2 hours. After concentrating 
the reaction solution under reduced presSxxre, water was added 
and the precipitated crystals were filtered off to obtain 1.47 g 
of crystals. Recrystallization from a mixed solution of ethanol 
and water yielded faint brown crystals with a melting point of 
269. 0-270. S^'C. 
Elemental analysis: CjgH^jO 
Calculated: C, 69.55; H, 5.54; N, 20.28 
Found: C, 69.34; H, 5.54; N, 20.11 

Example 114 

1 - [ 2 ' 1 4- ( 1-aminoethyl ) phenyl 1 ethyl ] -IH-imidazo [4 , 5-c] quinoline- 
4 -amine 

To 500 mg of 1- [2- [4- ( l-hydroxyiminoe thyl) phenyl] ethyl] -IH- 
imidazo[4,5-c]quinoline-4-amine there were added 150 ml of 10% 
methanolic ammonia and 1-ml of Raney nickel, and the mixture was 
stirred under a hydrogen pressure of 5 atmospheres at 50**C for 80 
hours. After cooling the reaction solution, the solvent was 
filtered off and concentrated under reduced pressure to obtain 
3 00 mg of crystals. Recrystallization from ethanol yielded 
faint brown crystals with a melting point of 222 . 0-224 . 0*C. 
Elemental analysis: C^Hj^N, 
Calculated: C, 72.48; H, 6.39; N, 21.13 
Found: C, 72.46; H, 6.39; N, 20.86 

Example 115 

Ethyl 4- [2- {4-amino-lH-imidazo 14 , 5-c] quinolin-l-yl) ethyl] 
benzoate 

To 550 mg of 4- [2- (4-amino-lH-imidazo [4 , 5-c] quinolin-l- 
yl) ethyl] benzoic acid there were added 28 ml of ethanol and 2.8 
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nil of concentrated sulfuric acid, and the mixture was refluxed 
for 5 hours. After concentrating the reaction solution under 
reduced pressure, water and a 10% sodium hydroxide aqueous 
solution were added to adjust the liquid to pH 9, and the 
precipitated crystals were filtered off to obtain 550 mg of 
light brbwn crystals. Recrystallization from methanol yielded 
light bro%m needle-like crystals with a melting point of 180.0- 
182.0*^C. 

Elemental analysis: C^H^Jtifi^ 

Calculated: C, 69.98; H, 5.59; 15.55 . 

Found: C, 69.98; H, 5.39; N, 15.62 

Experimental Example 1: Interferon a inductivity in htiman cells 

Table 1 shows interferon a inductivities in human cells for 
the purpose of demonstrating the excellent '•effect of the 
compounds of the invention. The following cosipounds were used 
as the control agents. 

Control agent A: l-isobutyl-lH-imida2o[4,5-c]quinoline-4-amine 
(common name: imiquimod) 

Control agent B: 1- (2-phenylethyl) -lH-imidazo[4, 5-c]quinoline-4- 
amine 

1. Preparation of blood cells for culturing 

Whole blood was collected by' venipuncture into a 50 ml 
centrifuge tube containing 170 ul of Novo Heparin Injection 1000 
(Novo Nordisk A/S) . Peripheral blood monocytes (PBMCs) were 
prepared with a Leuco PREPTM (Becton Dickinson; Reorder No. 
2751) cell separation tube, and were cultured to a cell density 
of 1 X 106 cells/ml in RPM-1640 medium (Nissui Pharmaceuticals, 
KK.; Code 05918) containing 2 mH L-glutamine (LIFE TECHNOLOGIES; 
Cat. No. 25030-016) and a penicillin-streptomycin solution 
(final concentration: 100 U/ml penicillin, 100 ug/ml 
streptomycin, LIFE TECHNOLOGIES; Cat. No. 15145-014) to which 
10% fetal bovine serum (INTERGEN COMPANY; Cat. No. 1020-90) had 
been added. 

2. Preparation of compounds 
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The compotinds were suspended to 1 mg/ml in 0.1 N 
hydrochloric acid and then solubilized by dilution with 
physiological saline. The compoiinds were tested in a 
concentration range f 0.03 ug/ml to 3.0 ug/ml. 

3 . Incubation 

A 50 ul portion of the test coinpoxmd solution or solvent was 
added to a 96-wiBll (flat-bottom) MicroTest III™ (Becton 
Dickinson; FALCON 3072) cell culturing plate, and 200 ul of the 
PMBC in the medium was added to each full well. The plate was 
covered with a plastic lid and incubated for two days at 37*C in 
a 5% carbon dioxide atmosphere. 

4 . Separation 

Following the incubation, the plate was coated with PLATE 
SEALER S (Coster Corporation; Cat. No. 3095) and then 
centrifuged at 2000 rpm (740xG, rotor; RS--96SA/6) in a Universal 
cooling centrifuge (KUBOTA 5800, manufactured by Kubota 
Laboratories) at 4°C for 5 minutes. The culture supematants 
were used as saxnples. 

5. Interferon a assay 

This was accomplished by enzyme immunoassay. Using a 
Cytoscreen™ human interferon a assay kit (BIOSOURCE; Cat. #ASY- 
05), a 96-well plate iiranobilizirtg mouse anti-humsin interferon a 
monoclonal antibodies (primary antibodies) was subjected to an 
antigen-antibody reaction to bind the interferon a in 100 ul of 
sample. Subsequent binding of rsibbit anti-human interferon a 
polyclonal antibodies (secondary antibodies) was followed* 'by 
binding of anti-rabbit antibodies laibeled with peroxidase. 
Tetramethylbenzidine was used for coloration and the reaction 
was terminated. The absorbance at 450 nm was then measured with 
a Vmax kinetic microplate reader (Molecular Devices). All of 
the results were obtained with the values expressed in pg/ml 
based on an interferon a standard curve. The results are shown 
in Tables 92 and 93. 



- 118 - 



Tabl« 92 



ound 

Example 10 
Example 11 
Example 12 
Example 13 



Example 43 
Example 45 
Example 48 
Example 50 



Example 88 



0.01 
12 
1019 



850 
658 



0.03 
43 
953 



Interferon a Inductivity (pg/ml) 
Doae concentration (yy/mi ) 



966 
740 
645 



0.10 
387 
682 



726 
860 
240 



0.3 
818 
436 



570 
697 
208 



1 

619 
314 



346 

337 
132 



J 

_313 
191 



161 
139 
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TabXtt 93 





Znterteron « inductivity (pg/nl) 
Dose concentratlan (ii9/ffll) 


C^nDOund 


0.01 


0.03 


0.10 


0.3 


1 


3 


Example 89 




602 


493 


756 


768 




Example 94 




869 


875 


794 


771 


717 


Example 95 




786 


475 


765 


553 




Example 96 


1012 


1099 


1336 


1100 


794 


780 


Example 98 


854 


263 


341 


233 


190 




Example 99 


557 


347 


238 


230 


189 


155 


Example 101 


135 


463 


760 


764 


598 


457 


Example 106 


353 


553 


668 


659 


602 


576 


Example 107 






737 


336 


546 


381 


Control acrent A 




22 


29 


73 


50 


34 


Control agent B 




28 


62 


69 


68 


49 



The coxnpoiinds p£ the invention exhibited more excellent 
interferon a inductivity tham the control agents, and are 
therefore highly useful for treatment of diseases caused by 
viruses, such as rheumatoid arthritis, warl:s, hepatitis B, 
hepatitis C, etc. and for cancer and other neoplastic diseases* 
[Effect of the Invention] 

The coinpoxinds of the invention have excellent interferon 
inductivity and are therefore highly useful for treatment of 
diseases caused by viruses, such as rheumatoid arthritis, warts, 
hepatitis B, hepatitis C, etc. and for cancer and other 
neoplastic diseases. 
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